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the  reporters,  all  the  different  subjects  treated  during  the  Congress  and 
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Breakwaters.  —  Bridges.  —  Canals  (Inland  and  Ship).  —  Concrete 
(reinforced  concrete).  —  Dams  and  weirs.  —  Dikes.  —  Dredgers.  — 
Dredging.  —  Graving  docks.  —  Jetties.  —  Locks.  —  Material.  —  Means 
for  removing  rock  under  water.  —  Mechanical  equipment  of  ports.  — 
Moles.  —  Ports.  —  Protection  of  banks.  —  Quays.  -  Rivers  (free  runn- 
ing, canalized,  tidal).  Security  of  navigation.  Tunnels.  — 
Waterways. 

The  table  is  completed  by  an  index  of  the  maps,  plates,  photographs, 
and  diagrams  inserted  in  the  reports,  communications  and  report  of  the 
proceedings  of  the  Congress. 


Tne  thick  Arab  figures  refer  to  the  numbers  of  the  reports,  the  ordinary 
figures  to  the  pages  of  same. 

The  abreviation  R.  P.  refers  tD  the  Report  of  the  Proctedings  of  the 
general  and  sectional  meetings. 
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A  A 
A  a   (The):   XII,   44;   19. 

-  Canal  between  the  Duna   (and 

the):   XII,  44;   19. 
Abatis  dikes  :  XII,  39;   13. 
Aberdeen.    Depth   of   the   harbour: 
XII,  62. 

-  Removal  of  rock   (at):  XII,  R. 

P.  351. 
Aberdeen   Line  :    Vessels    (of   the)  : 

XII,  68;  11,  15. 
Accidents   of    navigation:    Disaster 

of  the  ((  Titanic  »:   XII,   R.    P. 

340,  343,  .359. 

-  on   the  Great  American   Lakes: 

XII,    112;   4. 

—  See  also  Safety,  of  navigation, 
Act  :   Mann-Elkins   of    1910,    regu- 
lating   the  American    Interstate 
Commerce  :  XII,  21;  16  —  236i.s; 
19. 

—  Reconstitution      Act     of      1895 

(Great  Britain)  :  XII,  41;  3-9. 

ADAMS,  Charles-Frances  :  XII,  20; 
17. 

ADAMS  (and  Matkews)  :  Reinfor- 
ced concrete  Construction  (by)  : 
XII.  89;  16. 

Adda  (The)  :  XII,  18;  5. 

-  The  canalized    Adda  :   XII,   42; 

20. 

Adelaide  (Port)  :  Depth  of  the 
harbour  :  XII,  62;  5  —  64;  22, 
24. 

Adler   (The)  :  XII,  3;  4. 

Administration  of  the  Thames  na- 
vigation :  XII,  96;  2. 

Authority  of  the  port  of  London  : 
XII,  96;  3. 

Adour  (The)  :  Dredging  on  bars 
at  the  mouth  :  XII,  83;  23. 

-  Maintenance    of    the    channel  : 

XII,    83;  6. 

«     Adria    »  :      Royal      Hungarian 
Steamship  Company  :  XII,  58;  2. 
Adriatic  Sea  :  XII,   58;   1. 


ADR 

—  Schemes     considered     for     con- 

necting (the)  to  the  GYilf  of 
Genoa  :  XII,  18;  2. 

Africa  (Western)  :  Reinforced  con- 
crete used  in  the  construction  of 
jetties  :  XII,  R.  P.  a72. 

«  Aga,  »  :  Swedish  Flasher:  XH, 
114;  4  —  118;  11.  See  also  Safety 
of  navigation  :  The  «  Aga  » 
light. 

Agha  (Algiers)  :  Jetty  and  break- 
water (of);  movements  in  the 
reduced,  section  of  the  jetty  : 
XII,  90;  4. 

—  Sewers     of     reinforced     cement 
built  under  the  whr.rvos  of  the 

port    (of)  :    XII,    90;    19. 

Air  pressure  :  mortar  applied  (un- 
der an)  :  XII,  28,  21  —  30;  21, 
26.  See  also  Compresst'<l-<i''r 
foundation. 

AIRD,   John,   Co.  :   XII,  96;  9. 

Aire  :   XII,    41;    35. 

-  Connection     with     the    Caldor  : 

XII,    41:    1,    4. 

-  and  Calder  Canal  :  XII,   41;  4. 
—  Transportation    of    coal     in 

<(     compartment    »      boats 
(tanks)  :    XII,    74;    9. 
Aisne   canalized  :    Jetty,    with    re- 
taining    wall,     of     the    Soissons 
docks  :    XII,    31;    22. 

-  Length   of    the    canalized    part; 

number  of   locks;   cost  of  ca- 
nalisation :  XII,  4;  13. 
Ajaccio  :     Construction     of    jetties 

and  quays;  dredging;  cost  of  the 

works  .  XII,   95;   19,   24,   25. 
Akers  Lake  (Sweden)  :  XII,  45;  8. 
«   Aktiebolaget  Vattenbyggnadsby- 

ran     »     (Consulting    Engineers, 

Stockholm)  :   XII,    20;    13   —  45; 

5. 
Albelda      (Spain)  :     Ferro-concrete 

conduit  13  ft.   internal  diameter 

(at)  :  XII,   31;   16. 
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ALB 

Albemarlc  and  Chesapeake  Canal  : 
Dimensions  of  canal   and  locks  : 
XII,  39;  24, 
ALBERT    (H.    S.    H.    Prince)  :    XII, 

R,   P.  405. 

Al  Djefna  (Algiers)  :  Pier  (of) 
with  a  development  slope  in  a 
part  of  the  new  quays  :  XII,  90; 
9. 

-  Apron  of  sidero-cement  along 
the   North  quay  of  the  pier: 
XII,  90;  9,  IS. 
Alen9on  :  Reservoirs  (of)  executed 

in   ferro-concrete  :   XII,   31;  26. 
Alfkarleby    (Sweden)  :    Production 
of    motive   power    at    the   water- 
falls (of)  :  XII,  20;  18. 
Algiers  :    The   Agha  jetty  :   Break- 
water for  the  defence  (of)  :  XII. 
90;  5. 

—  Settlements   and   yieldings  of 
the  part  of  the  jetty  built 
with    a    reduced    cross-sec- 
tion :  XII,   90;  4. 
-  The   Al   Djefna    pier  with   a 
development     slope     in     a 
part   of    the    new    quays    : 
XII,  90;  9. 

—  Apron    of     sidero-cement    a- 
long    the    North    quay    of 
the  pier   :  XII,   90;  9,   18. 
—  See   also  Maritime   Ports. 
Algiers     (New  Orleans)  :     Floating 
dry  dock  (at)  :  XII,  52;  6,  8  - 
59;   2. 

Algoma  Harbor,  Wisconsin  : 
Breakwater  (at)  :  XII,  28;  15, 
18  —  30;  7,  16. 

Alkiste  Canal  (Sweden):  Widening 
and  deepening  (of  the);  roller 
bascule  brigde  (on  the)  :  XII, 
1C9;  6. 

ALLEGATO,    A.  :    XII,    18;    2. 
Alleghany  River  :  Improvement   of 
the  conditions   of    flow    and    na- 


ALL 

vigability  :  XII.  R.   P.   2(07,  212, 
21-'8. 

-  Dimensions    and    characteris- 
tics of  the  dams  andi  locks  : 
XII,   39;   17,   .16  —  R,   P. 
213. 

Improvement  by  canaliza- 
tion; length  of  the  cana- 
lized part;  number  of  locks; 
cost  of  the  works  :  XII,  4; 
14. 

Aliens  Bar   (near  Hobbo  Island)    : 
Dredging  and  rock  removal  (at): 
XII,   4;   3. 
Allcr    (The)  :    XII,    2;    11,    21,    32, 

27  —  R,  P.  210. 
((    Alpha    »  .     River    dredges     (of 

type)  :  XII,  82;  3,  9. 
Amazon    River  :    Concrete   wall   of 
sand   and  cement  at  Para,  near 
the  mouth  (of  the)   :  XII,  R.  P. 
376. 

Ambrose  Channel  (New  York  Har- 
bor) :  Dredging  (of  the)  : 
XII,  4;  2  —  82;  8  —  R.  P.  167, 
344, 

-  Depth  (of  the)  :  XII,  62;  15 
-  68;  28  —  68;  4  —  R.  P. 
342,    344. 
Amer    River    (Netherlands):    XII, 

10;   2,   4. 

<(   American   Line  »  :  Trans-Atlan- 
tic steamers    (of   the)  :  XII,   68; 
7. 
Amiens  :    Haulage   gangway    (at)  : 

XII,  31;  24. 

Amou-Daria  Rivor  :  XII,   44;  4>. 
Amour  River  :  See  Rivers. 
Amsterdam  :    Waterway    (of)  :   Di- 
mensions of  locks  :  XII,   68;  24, 
31  —  R.  P.  337. 
-  With  of  the  swing  bridges   (on 

the)     :    XII,    68;    32. 
—  See    also   Maritime   Canals. 
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AMS 

Amsterdam  Harbor.   See  Maritime 
Ports  : 

-  Lifting   power    of    the    floating 

docks  :  XII,   60;   6. 
Amsterdam-Merwede    Canal  :    Pro- 

tection  of  the  slopes  :   XII,    43; 

4. 
Anapolis,      Maryland  :     Sea     wall 

(of)  :    XII,    30;    10. 
Anchorage  :  Block  (for)  of  a  moor- 

ing  at    Marseilles  :   XII,   35;   34. 
AXDKKSOX    (Colonel)  :     XII,    R.    P. 

265,   395. 

Angara   River  :   XII,   44;   10,   29. 
Anglesea  Island  :  Tunnel  proposed 

between  the  island  and  Ireland  : 

XII,   105;   11. 
Antoing  :    Canal    (from)    to    Pom- 

merceul    (Belgium).    Sec    ('until*. 
«    Ants    »    («    Fourmis   »)    (Eleva- 

tors,   portable   conveyors)  :    XII, 

73;   31,   38. 
Antwerp  :    Dry    docks    (of)  :    XII, 

53;   18  —  54;  2. 

-  Canal  from  Tnrnhout   (to).  See 

(  finals. 

-  Canals     from     Liege     (to).    See 


-  Ferry    bridge   proposed    on    the 

maritime   Scheldt:   XII,    102; 
16  —  104;  4.    11. 

-  Roller      travelling      bridge      at 

Kattendyck    (the)  :  XII,   106; 
17. 

-  Rovers  Lock   (at)  :  XII,   64;   17 

-  R.    P.    315. 

—  Solutions  considered  for  the 
communications  between  the 
two  shores  of  the  Scheldt 
(at)  :  XII.  102;  14  —  104; 
4,  11. 

-  Transportation  by  ferry  boats  : 

XII,   102;   13  —  104;   3,   14. 

-  Tunnels    proposed    between    the 

shores    of    the    Scheldt  :    XII. 
102;   17   —  104;    13. 


A. XT 

—  See  also  Maritime  1'orts. 

A  PELT   (Dr)  :  XII,   R.   P.    303,  361. 

«  Apex  »,  method  for  the  align- 
ment to  be  given  to  maritime 
canals  :  XII,  65;  16. 

Apparatus.   See  Engines. 

Appliances  for  use  in  navigating 
the  vessel  while  in  dock  or  in 
the  neighbourhood  of  the  port  : 
MF,  74;  14. 

Aqueducts.  See  also  Cnntil-lriilyi's. 
—  of  irrigation  :  The  concrete 
aqueduct  carrying  the  Spring 
('anvon  Flume  of  the  Wyo- 
ming-Nebraska liiti-rstatt* 
Canal  over  a  river  :  XM,  28: 
17  —  30;  15. 

-  of  water  supply:  XII.  28;  1? 
-  30;  16. 

Aral   S<  a    (The)  :   XII,  44;  4. 

Arearhon  :  .Jcttie-  for  promenades 
(at):  Preservation  of  the  rein- 
forced concrete  piles  (of  the)  : 
XII.  95;  35. 

Arciieil-Caehan  (near  Paris)  : 
Reinforced  concrete  gallery  (at): 
XII,  28;  3  —  31;  13. 

Archangel  :  Depth  of  the  harbour: 
XII,  60;  3. 

Archipelago  (Grecian)  :  Naviga- 
ble depth  of  the  Piraeus:  XI  f. 
64;  5. 

ARENBERG  (Prince  d')  :  XIT,  63:  r, 
—  68;  30  —  R.  P.  346. 

Arkansas  River  :  Char acterist ice 
(of)  :  XII,  39;  11,  14. 

Aries  :  Drop  of  the  lock  (of)  :  XI  f, 
16;  22. 

—  Canal  from  Aries  to  Bouc  :  Di- 

mensions   of   the    locks  :    XII, 
16;   2, 

Armoured    concrete.    See    Reinfor- 
ced  concrete. 
ARMSTRONG  :    Hydraulic    cranes    (of 

system)  :    XII,    71;    3. 
Arno   River  :   18;    1. 
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ARN  I 

-  Improvemeaxt      works;       dredg- 

ing   :   XII,    1;   15  —  9;  8. 

-  Networks      pjropos&d      in      the 

valley     (of  the)    :  XII,  12;  5,8 
-  18;  3. 

ARNODIN  :  XII,  102;  32,  36  —  103; 
5  --  10'6;  9,  18,  19,  20,  24  — 
107;  4. 

Arzew  (Algeria)  :  Outside  protec- 
tion of  the  main  quay  of  the 
port;  lengthening  and  widening 
of  quays  :  XII,  90;  10. 

Ashland-Harbor  :  XII,    112;   2. 

ASMUSSEN  :  XII,  53;  93  14  --  58; 
13. 

Assen    to    Meppel  :    Canal     (from) 
(Drettitsche     Hoof>dvaart)  :    Pro- 
tection  of   the    banks  :    XII,    43;    i 
5. 

Assouan  dam  :  XII,   R.    P.    187. 

Astoria,  Wash.  :  Depth  of  the  har- 
bor :  XII,  62;  7  —  64;  2)2,  24. 

Astrakhan  port  :  Equipment  and 
traffic  :  XII,  27;  7. 

-  River  :    XII,    44;    10. 
Atchafala  River  :  Protection  of  the 

river)  bottom  :  XII,   39;   15. 
Atlantic  City,  N.  J.  :  Experiments    | 
made   (at)    to   determine   the  ef- 
fect    of     sea   water     on    various 
structural    materials  :     XII,    28; 
19   —  3(3;   21. 

-  The  Board  Walk  (at)  with 
concrete  girder  resting  on 
concrete  piles  :  XII,  28;  1*8 

-   30;    12. 

-  Pier  (of)  :  Corrosion  of  the 
imbedded  metal  in  con- 
crete :  XII,  28;  20  --  30; 
22 

Atlantic  Coast:  Dry  docking  fa- 
cilities of  the  United  States  (on 
the)  :  XII,  52;  S  —  55;  1,  4,  9. 


AUli 

Aubert    (French    Pyrenees)  :    Fac- 
ing    and      breastwork      of      the 
easthern   dyke    (of)  :   XII.   28;   a 
-  31;    12. 

Augustovski    Canal  :    XII,    44;    18. 

Aupa   (The)  :   XII,   3;  4. 

Avetrani,   Luigi  :  XII,   34;  8. 

Aviles  (Spain)  :  Removal  of  rock 
at  the  port  (of)  :  XII,  81;  3. 

Avon   Riveir  :   XII,    32;    11. 

Avonmouth  (Bristol)  :  Dock,  jet- 
ties and  lock  dimensions  :  XII, 
68;  29  —  96;  10. 

Aziscohos   Storage  Dam,   Rangeley 
Lakes,    Maine  :    XII,    28;    16    - 
30;    11,    29. 

Azov- Sea.    See  Seas. 


BABCOCK.  Henry  N.  :  Investiga- 
tions («  squat  »  observations) 
over  the  lowering  of  the  surface 
of  the  water  caused  by  the  mo- 
vement of  the  ship  (made  by)': 
XII,  65;  9. 

BABIN  :  XII,  R.   P.  379. 

BABIN  (Coblentz  and  Tartrat*)  : 
XII,,  102;  30  —  106;  1  —  R.  P. 
381. 

BACH   (Dr.)  :  XII,   22;  2. 

BACON  :  XII,  R.  P.  4-01. 

BAKXSCH  :  XII,   80;  3. 

BaJiia-Blanca  :  Graving  dock   (of): 

XII,    59;   3,   6,    7. 
-  Depth     of     the     harbor  :     Xll. 
64;   22,    24  —  68;   14. 

Baikal  Lake  :  XII,  44;  3,  6,  29. 

Baiona  Canal  of  Ravenna  :  Rein- 
forced concrete  landing  stage 
(on  the)  :  XII,  28;  12  —  34;  10. 

Balaton  Lake  :  Hydrological  con- 
ditions (of)  :  XII,  8;  5. 

Balboa  (Panama  Canal)  :  Sand 
unloaclor  (at)  :  XII,  30;  17. 

Banks  (protection  of)  :  see  Pro- 
tection of  banks. 
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Ballard's     Reef      (Great     Lakes)  : 

XII,   112;   16. 

Baltimore,  Md.  :  Graving  dock 
(of)  3  XII,  55;  2.  See  also  Mari- 
time Ports. 

Baltic  :  Canal  from  the  North  Sea 
(to  the).  See  Kiel  Canal 
Canal  of  large  dimensions  pro- 
posed  from   the  Cattegat   (to 
the)  :    XII,    12;    26   -  -  20;    3, 
14.    See   aslo  Trollhattan   Ca- 
nal. 

—  See  also  Seas. 

Bananas  :    Machinery     (for    hand- 
ling) :  XII,   70;  4  —  72;  4,   8  - 
R,    P.    262. 

Band  transporters.  See  Mechanical 
equi(>nii'iif  of  ports. 

Bangor,  Maine  :  Depth  of  the  har- 
bor :  XII,  62;  8  —  64;  22,  24. 

BANISTKK,  F.  D.  :  XII,  96;  11. 

Barataria  and  Lafourehe  Canal, 
La.  :  Dimensions,  locks,  cost  of 
construction  and  improvement  : 
XII,  39;  24. 

rfarbe  (France)  :  Th<>  lock  of  the 
Island  (of)  :  XII,  16;  11. 

BARB£  :  XII,   56,    ]. 

BARBET  :  XII,  31;  21. 

Barcelona  .-Depth  of  the  port  (of): 
XII,  64;  5,  23,  25. 

-  Floating  dock  (of)  :  XII,  60;  7. 
BARCELONI  :   XII,    11;   4-3>. 

BARFF  :  Iron  treated  by  the  Barff 
process  to  protect  timber  from 
the  attacks  of  teredo  :  XII,  96; 
12. 

Barge  Canal  :   Water  supply  from 
storage   reservoirs  at  Delta   and 
at   Hinckly  :    XII,    5;    19,    20   - 
30,    5. 

-  Belt    conveyors    for    depositing 

concrete    automatically  :    XII, 
30;    18. 
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--  Dams  (on  the)  :  XII,  5;  17,  IS, 
1S(  —  30;  5,  6  —  R.  P.  220. 

— •  Improvement  of  the  canal  : 
XII,  5;  17  —  R.  P.  219. 

-  Locks  (on  the)  :  XI L,  5;   18,  21 

-   12;    12   --    14;  6  --   15;    8. 
11   —   30;  5. 

-  Removal     of      rock     (on     the)  : 

XII,    82;    18. 

-  See     also     Canals  :      New  York 

Stut<>    Barge    Canal. 
j    Bari  :    Dredging    works    and    rook- 

rpiin.val      in     the     Bari     harbor  : 

XII,   85;   11. 
BARLING,    Ivan    C.  :    XII.    70;    1    - 

74;   1  --  R.    1».   :n<). 
Barren  :     Canalization     (of     the)  : 

Length     of    the    canali/ed    part; 

number  of  locks;  depth    and   cost 

of  the  canalization    works:    XII. 

4;    14. 

-  Characteristics     of     dams     and 

locks   (on   the)  :   XII,   39;   17, 
18. 
BARKII.I.ON,   P.  :  XII.  73;  1  —  R.  P. 

304,   319,   3i29,   331,   381. 
Barrow   in    Fin-ness  :   Depth   of   the 

port  :   XII,    64;    22,    24. 
Barry    Docks  :   sliding    gate  .    XII, 
59;'  6. 

-  Depth    (of  the)  :   XII,    62;   5  - 

64;  23,   24. 

Basins  :  Careening  basins.  See 
ftfcdM  for  clocking  tuid  repairing 
vessels. 

—  Enclosed  basins  :  Engines  for 
operating  the  gates  :  XII, 
74;  16. 

-  Fishery  basin  :   Barrage  closing 

the    western    -  -    at    Calais    : 
XII,    95;    4, 

-  Floating  basins  :  See  Means  for 

docking     and     repairing    ves- 
sels :   Floating    docks. 

-  Storing  basins  :  See  Locks. 
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-  Turning     basins.     See    Turning 

places. 
—  Wintering    basins  .    See    Ports  : 

Wintering  harbours. 
Basle  :    Inland   waterway    proposed 
from  Nantes   (to)    :  XII,   16;  19. 

-  Improvement   of  the  river  con- 

ditions demanded  by  the 
town  of  Basle,  as  the  termi- 
nal port  of  the  Rhine  :  XII, 
22;  3. 

Bastia  (Corsica)  :  Prolongation 
and  weighting  down  of  a  jetty; 
construction  of  a  quay;  dred- 
ging and  rock  work  :  XII,  95; 
20,  2A. 

BATARD-RAZELIERE  :  XII,  R.  P.  331, 
381,  406. 

BATERDEN  :   XII,   53,]  19. 

BATES  :  XII,  11;  3(5,  3'6  —  36;  7, 
10, 

Bath,  Me.  :  Depth  of  the  port  :  | 
XII,  64;  23,  25. 

Batoaim  :  Depth  of  the  port  :  XII, 
69;  3. 

Battleships  :  Maximum  dimen- 
sions relating  (to)  :  XII,  65;  25. 

BAUCKE,  H.  :  XII,  1;  2,  17  —  10;  1. 

BAUDIN,  Pierre  :  Bill  (presented  by)  | 
to  complete  the  national  equip-  ! 
ment>  in  France  :  XII,  42;  8.  j 

BAUDIN-MARUEJOULS  ;  Canals  com-  \ 
meneed  in  France  in  accordance  | 
with  the  programme  (of)  :  XII,  I 
16;  5. 

BAUMGARTEN  :  XII,    9;  2. 

Bay  of  Quarnero  (Austria-Hun- 
gary) :  Shipping  trade  with  the 
Islands  (in  the);  tidal  fluctua- 
tions :  XII,  58;  1,  11. 

Bays  :  Georgian  Bay  (Great  La- 
kes) :  Accidents  of  navigation  : 
XII,  112;  8,  19. 

-  Limon    Bay     (Caribbean    Sea)  : 

XII,  65;  13. 
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-  Saginaw    Bay    (Great    Lakes)  : 

Accidents  of  navigation:  XII, 
112;  8. 

-  Whitefish   Bay    (Great  Lakes)  : 

Accidents  of  navigation:  XII, 
112;    5. 

Bayonne  :  Consolidation  of  the 
jetties  (at)  :  XII,  95;  16. 

-  Dredging    works  :    XII,     83;    2, 

6,  23  —  95;  16. 

-  Equipment     of     the    port.     See 

Mechanical       equipment       of 
ports. 

-  See  also  Maritime  Ports. 
BEACH,    Lansing  H.    (Lieut. -Col.)    : 

XII,  46;   1  UH  R.   P.   268,   295. 

Beacons.  See  Security  of  navi na- 
tion. 

Bear-trap   dams  :    XII,   39;  16,    17. 

Beaufort  :  Depth  of  the  port  : 
XII,  64;  22,  24. 

—  Newborn   and   Beaufort  Canal  : 

Dimensions     (of     the)  :    XII, 
39;   24. 
BECH,   C.  :   XII,   89;  1,   8  -<  93;  1, 

3, 
BECH  (Monberg  and  Moller)  :  Xlf, 

89;  1  —  93;  1  —  R.   P.   368. 

Bega     (Hungary)  :       Canalization 

(of  the)  :  XII,   1;   13   —  8;  1. 

—  Characteristics    (of    the)  :    XII, 

8;   1. 

Behring  Sea  :  XII,  44;  1,  3. 

BELA  VON  GONDA  :  XII,  11;  25,  26 
84;  9. 

Belfast  :  Graving  docks  (of).  See 
Means  for  docking  and  repair- 
ing vessels. 

-  Depth  of  the  port  :  XII,  64;  22, 

24, 
BELL,    John    C.  :    XII,    R,    P.    150, 

166, 

Beloserski   Canal  :   XEI,   44;   16. 
Belt     conveyors.      See     Mechanical 

eq*uipment  of  ports. 
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BKNSKI,    John    A.  :    XII,    70;    1    - 

R.    P.    319. 
Borck  :  Stonework  along  the  coasts 

of    Pas-de-Calais    (to)  :    XII,    95; 

33. 
Beresina.   (The)  :   XII,   44;   17. 

-  Canal  :  XII,  44;  17. 

BKKKTTA,  Mario  (Castiglione,  An- 
tonio and)  :  XII,  36;  1,  7  - 

42;   1  —  R.   P.   291. 
B.  riM-n    (Norway)  :    Depth    of    the 

harbor  :  XII,  64;  4,  23,  25. 
BKKGIUS,   R.  :   XI  I,   36;   1 ,   2  —   37; 

1  —  R.    P.   291. 
Bergsche        Maas        (  X»  Iherland)  : 

Cutting    (of    tin)  :    XII,    10;    2, 

4,    2"3. 
!fv,    channel   (of  the)  :  XI!.   10; 

5. 
B:  rgnes  :  Canal  from  Furnos  (to)  : 

Einprovetnent    works:    XII,    38; 

6. 
Berkeley    (Canal   Gloucester    and)  : 

XII,   41;    15. 
Bnivi.n.K  :    Indent:,]-   <,f    a   system    of 

cast      iron     t  iibim-;      t'«  r     tunnels  : 

XII,    106;    21,    23. 
Berlin  :    Reinforced   concrete   quay 

Avails  (at)  :   XIF.   R.   P.   275. 

-  Waterway  Berlin-Stettin:   Bank 

protection   at  Oderberg  :  XII, 
37;  9. 

—  Bridges  'with   vertical    swing 

gates     (safety    gates)     <<>n 
the)  :   XII,   3'3;  2  -- -  37;   3. 

—  Canal      viaduct      at     Ebers- 

walde    (on    the)  :   XII,    29; 
22-. 

-    Si    •  also   ('analx;   /^>r/,-.s;  Wa- 
terways. 

Bttrms  :  Suppression  of  the  under- 
water berms  :  XII,  S3;  31  —  64; 
14. 

Bermuda  :  Self-pi  opclling  dredger 
of  the  Bermuda  Government  : 
XII,  79;  11. 
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BI.KNAKDINK  :    XII,    59;  5. 

Bern-  (France)  :  The  pond  (at)  : 
XII,  16;  11. 

BKKUIDGK,  Harold  :  Removal  of 
submarine  rock  :  XII,  73.  21. 

BKRTIX  :  Naval  Builder:  XII,  R. 
I1.  :.'43. 

BKKIOI.IM  (The  Bertclini  law  rela- 
ting to  inland  \\atirwavs  in 
Italy)  :  XII,  36;  7  —  42;  1. 

Bi-rry  Canal  (  France)  :  XII,  18;  2, 
19. 

BEUTH  :  XII,  47;  1,  4. 

BiANdii-SiKiM-    (Firm)  :  XII,  34;  6. 

B:t  nne  (Jura)  :  Reinforced  con- 
crete dam  at  Tancua  (on  tlu-i  : 
XII,  31;  20. 

'Bievre  :  Ferro-concrete  gallerv  for 
ii)i|)ro\-in«j-  the  condition  of  the 
i!  -.  i-  :  XII.  31;  13. 

Big  Sanely  :  Improvement  by  cana- 
lisation (of  the)  :  Length  of  the 
canalised  j>art-;  number  of  locks: 
d<  pt h;  cost  of  canalization  :  XII, 
4;  14. 

-Dimensions  and  characteristics 
of  dams  and  locks  (on  the 
river)  :  XII,  39;  17,  18. 

Bi!ha;>   :   Suspension    ferry  at   Por- 

tngalctr.     Las    Annas,    over    the 

Nervion    (near)    :   XII,   103;   5.    7 

_   104;   9   --   105;    18   --    106:    !). 

—  Rock    removal    at    the    entrance 

of  the   harbour    :    XII,    81;    8. 

—  See   also  Maritime   Parts. 
Bn.ro,  J.  H.   (Prof.)   :  XII,  62;  11 

-  65;  3. 

BIXDKMAXX  ;  XII,  11;  39. 

Birkcnhead  :  Accident  to  steamer 
«  Fulda  »  in  Birkenhead  dry 
dock  :  XII,  61;  10. 

Birmingham  canals   :  See  Canals. 

Bise  1'Assaut  aqueduct  :  Reinfor- 
ced facing  in  rammed  mortar 
(at  the),  for  rendering  the  rul»- 
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ble   quay  walls   watertight  :   XII, 

£3;  2—31;   10. 
Bitter  Lakes    (Suez   canal)    :   XII, 

63;   1>0,   22,   24,   29,   34,   35  —  65; 

14. 
BIXBY?      William      H.       (Brigadier 

General)  :   XII,   R.    P.    150,    163, 

168,   169,  216,  220,  249,  267,   319, 

384,  385,   399,   404,   412. 
Bizerta  :   Transporter   bridge    (of)  : 

XII,   106;   18  —  107;   4. 
—  See  also  Maritime  Ports. 
Blackbjarn     :    Reinforced    concrete 

bridge  over  the  Leeds  and  Liver- 
pool canal    (at)    :  XII,   28;   5  - 

32;   6. 
Black  River:  The  Erie  canal  water 

supply  (by  the)   :  XII,  5;  13. 
Black    Rock    Harbor,    Buffalo,    N. 

Y.    :  Ship  lock  (at)    :  XII,  30;  6. 

—  Removal   of    rock   under   water 

(at)    :  XII,   79;  25,   26  —  82; 
18,  22,  25,  26. 

Black    Sea    :    Rock    removal    under 
water  (on  the)   :  XII,  R.  P.  355. 

—  See    also   Seas. 

Blackwall  tunnel  under  the  Thames 

at  London  :  XII,  102;  26-  —  105; 

9. 
Blaok  Warrior  River:  Improvement 

by   canalization  :   Length    of   the 

canalised  part;  number  of   locks; 

•depth;  co.st  of  canalization  :  XII, 

4;    14. 

-   Dimensions   and   characteristics 
of  the  dams  and  locks   :  XII, 
39;    17,    18. 
BLAXKKNBURG,  Rudolph  (Hon.):  XII, 

R.    P.    150,    151,    152,    153,    168, 

393,   402,   409. 
Br.Ar    gas.    Lighting    (with)    :   Xlf, 

110;  1,  2,  3  —  111;  2,  3,  6,   12  - 

113;   7  —  116;   7.   14    Mi. 
BLOCK  :  XII,   13;  2.   9. 
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Bi.oco  VAN  KUFFKLEK,  V.  (de)  :  XII, 

89;   2,    9,    18  —  93;    1    --   R.   1'. 

3-68,    373. 

BLOXDKL   :  XII,  113;   22. 
Blue    gum    (eucalyptus    globulus). 

See   Structural   Material*. 
BLUMCKE,    R,    :    XII,    45;    1    --   47; 

1  __  79;   1.    7  -r  SO;   1  --  R.    P. 

295,   296,    350,   252, 
Blyth    :   Dredgings   on   the   river    : 

XII,  OS;  14. 

-  Coal  handling   by   means  of  an 

endless  belt  :   XII,    74;   10. 

-  Coal  hoists  (at)   :  XII,  74;  8. 

-  Depth    of    the    port  :    XII,    62; 

5  —  64;  22,   24. 
-   Rock   removal    (at)    :    XII,    79; 

21,    23,    25. 

Boards.    See  Commissions. 
Boardwalk  at  Atlantic  City,  N.  J., 

with  concrete  girders  resting  on 

concrete  piles  :  XII,  30;  12. 
Boclrog    River    :    Canalization    (of 

the)    :   XII,   1;    13  —   8;   7. 
— !  Characteristics    (of  the)    :  XII, 

8;   7. 
BOGART,    John    (Col.)    :   XII,    R.    P. 

150,  170,  173,  225,  248,   249,  250, 

251,  2(53,   272;  298,  200,  371,   378, 

384,  400. 
Bois-le-Duc     :    Canal    from    Maes- 

tricht  (to).  See  Canals. 
Boise    River     :     Controlling    dams 

across      Boise      River,      Payette 

Boise  Project,,   Idaho    :   XII,    28; 

17  —  30;  15. 
Bokeny     (Hungary)     :     Dam     and 

lock  at  the  mouth  of  the  Koros 

River  (at)   :  XII,  28;  7  —  33';  1. 
Bollards      (for    mooring      vessels)  : 

XII,  24;  3.   See  also  Cross-poles. 
Bombay    :    Depth   of   the    harbor    : 

XII,  S2;  7  —  64;  23,  24  —  68;  19. 
BOND,   Edward  A.    :  XII.   5;  15. 
Bonded   concrete.     See    Reinforced 

concrete. 
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Bona  (Algeria)  :  North-East  de- 
fence of  the  made  ground  of  La 
Sey bouse  :  XII,  90;  3. 

—  Lion  Jetty    (at)  :  XII,   SO;   1. 
BONNEAU    :   XII,    73;   38. 
Bordeaux  :    Staging    of    Lestonnat 

(at)    :,  XII,   95;  31. 

-  Equipment  of  the  harbour.  See 

Mechanical  equipment  of 
ports. 

-  Jetty  constructed  for  the  State 

railway   (at)    :  XII^  28;   4  - 
31;  23. 

-  Maintenance    dredging    of    the 

harbour  and  approaches:  XII, 
83;  6,  17. 

Prolongation  of  the  stagings 
of  Queyries;  platforms  and 
retaining  walls  :  XII,  95;  15, 
34. 

-  Single  arm  swing  bridge  (at)    : 

XII,    102;   33   --   106;    13. 

-  System  of  diverging  lines  at  the 

Queyries  jetty,  to  clear  un- 
loaded goods  away;  unloading 
appliances  and  aerial  rope- 
ways :  XII,  73;  2$,  34. 

-  Transporter      bridge     designed 

over  the  Garonne  (at)  :  XII, 
102;  35  —  106;  20. 

-  See  also  Maritime  Ports. 
Boring  worms.   See  Toredo. 
Borsiim        lock         (Dortmund-Ems 

canal)  :    XII,    31;    1. 
BOSDIN   LEECH    (Sir)    :  XII,   63;   13. 
Bosphorus  :  Depth  (of  the)   :  XII, 

64;    5. 
Bossuyt    :    Canal    (from)    to   Cour- 

trai    :  Dimensions  of  the  locks   : 

XII,  38;  3. 

-  Tunnel  under  the  canal   :  XII, 

38;    3. 

—  See  also  Canals. 

Boston  Harbour  :  Dry  docks  (at)  : 
XII,  52;  8  —  53;  18. 
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—  Ladder  dredge  called  the  «  Den- 
ver »   (at)    :  XII,   R,   P.    352. 

-  Experiments    made    (at)    with 

concrete  piles  of  various  mix- 
ture   :    XII,    30;    20. 

—  Rock-breakers     employed      (in) 

and     submarine     rock      blast- 
ings :  XII,  81;  2  —  82;  23  - 
84;   2. 

—  See  also  Maritime  Ports. 
Boston    and    New    York    maritime 

canal:  Alignment   used    («  Apex  » 
method)  :   XII,  65;  16. 
Bottom   of    \\atcr\vay-:    Attacks  (on 
the)    :  XII,  R.   P.   236.    See  also 
Nautical  Stores   :  Propellers. 
Bouc.     Canal    from     Aries    (to)     : 
Dimensions  (of  the)  :  XII,  16;  2. 
-Canal     (from)     to     Martigues  : 
Swing    bridge     (over    the)     : 
XII.    106;    14. 

Bouillouse  reservoir  :  Arrangement 
adopted    for    rendering    the   ma- 
sonry   watertight    :    XII,    31;    11. 
BouLfe    :  XII,   11;   16,    48,   51. 

-  Wicket  B:>ul<-   -aUu    :   XII,   15; 

15  _  39;  16,  17. 

Boulogne     :    Reinforced     concretes 
stagings  (at)  :  XII,  95;  5,  28,  32. 

-  Construction    of    the    Eastern 

jetty   (of)    :  XII,   95;  23. 

-  Maintenance    dredging    of    the 

harbour     and     approaches      : 
XII,   83;  4,   6. 

-  Machinery    for    handling    early 

garden  produce  and  luggage  : 
XII,    73;   33. 

—  Prolongation      of      the      Carnot 

Dyke  :  XII,  95;  2,  5,  21. 

—  Western     and     Northern    quays 

of   the   Loubet    Basin    :    XII, 
95;  28,   32. 

-  See  also  Maritime  Ports. 
BOUQUET    DE    LA    GKYE    (Dilution    of 
muds)    :    XII,    11;    24. 
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BOURGEOIS  :  Resistance  of  the  ves- 
sels on  canals  :  XII,  47;  10. 

BOURGET,    Paul    :   XII,    R.    P.    394. 

Bourgogne  canal  :  Water  supply  of 
the  reaches  :  XII,  16;  15. 

-  Cast  of  transporting   (on  the)   : 

XII,  16;  3. 

BOURGOUGNON,  J.   :  XII,  12;  1,  8,   14 
-  16;  1  —  R.  P.   226,  233,  238, 

250. 

BOUSSIRON  :  Reinforced  plaster- 
work  (on  the  system)  :  XII,  31; 

8. 

BOUVAIST    :    XII,    R.    P.    171,    200. 
Box,  Edward   :  XII,  52;  13  —  57; 

1  __  63;   5  —  R.   P.    30&,    314. 
Bralie    :    Cost    of    canalization    (of 

the    river)  :   XII,    9;   7. 
BRASSEY    :   XII,   41;   24. 
BRAUN  :  XII,  110;  2  —  111;  1  —  R. 

P.   368. 
Brazoo    River     :    Dimensions    and 

characteristics   of    the   locks    and 

dams   :  XII,   39;   17,   18. 
Breakwaters   :   Construction    (of)    : 

XII,    28;    15   --   30;    7,    8,    16   - 

39;   4  —  83;   1,   2,   3,   4,   8  —  90; 

1  —  91;  1,  5,  7,  9,  12,  15  —  94;  1 

95;  4,   21,  .3'3  —  96;   9,    13  —  97; 

1    --   98;    1,    2,    6,    22   --    R.    P. 

368,    37*0,    376.    See   also  Jetties; 

Moles;  Piers;  Sea  dykes. 

—  Choice   of   the  type    :   Xli,    94; 

10    --95;    26. 

—  Composite  type   (superstructure 

built  of  large  stones  on  a 
rubble  or  random  stone  sub- 
structure); advantages  :  XII, 
**;  3,  6,  7. 

-  Cost    (of)    :    XII,    30;    7   —    94; 

5,   6,   7,   8,   9,   10. 

—  Cross-section;  disposition  of  the 

slopes  :   XII,    94;  3,    4,    11    - 
95;    22. 
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Breakwaters     (continued)  : 
—  established    by    means    of    rein- 
forced concrete  caissons  :  XII, 
30;  7,  1-6—89;  4,  6,8.— 9* ;  9. 

-  of   stone  pitching  :  XII,   94;   3, 

5,  8,  10. 

—  Timber     cribs     ballasted     with 

stone    :    XII,    89;  4  —  94;   3. 
4,    8,    10. 

—  Timber     structures;     disadvan- 

tages :  XII,  94;  2,  4. 

—  Type    recommended    by    Joseph 

F.  Haaskarl   :  XII,  94;  7,   10. 
Breakwaters   :   Applications    : 

—  in    Algeria    :    XII,    90;    1.    See 

also  Jetties. 

—  Algiers  :  Breakwater  for  the 
defence   of    the    Agha    jetty  : 
XII,   90;  5. 

-  Tenesf  :     Construction    of    a 
breakwater  :    XII,    90;    11. 

-  in  France  :  XII,  95;  4.  See  also 

Sea  Dykes. 

-  Calais  :    Construction    of    a 

breakwater  with  a  tow- 
ing staging:  XII,  91;  4. 

-  in   Germany.   See  Moles. 

-  in  Great-Britain  : 

—  Island  breakwater  of  Dover  : 

XII,    98;    13. 

—  New     East     breakwater     at 

Swansea  port  :  XII,  96;  9. 

—  in  Italy  : 

—  Construction  of  a  new  break- 

water in  the  port  of   Na- 
ples    (Breakwater     at    the 
GTranili)  :     XII,     97;    1    - 
R.    P.    370 

-  Curved'     breakwater  :     XII, 

97;    1,    9. 

—  in  Netherland  : 

—  Scheveningen  :  Improve- 

ment of  breakwaters  in 
the  fishing  port  (of)  :  XII, 
98;  1,  6.  ' 
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Breykwateft    (continued)  : 

—  Ymuiden  :   Concrete   'used   in 

the        construction     of     the 

jetties  and  breakwaters,  of 

the  port-  (of)   :  XII,  98;  22. 

—  in    yorth  America  : 

-    in    the    United    States    (on 
the     seacoast    and    on    the 
Great   Lakes)  :   XII,   89;  4 
-   8*;    1,    3,    5,    10. 

-  as    recommended    by    Joseph 

F.    Ha-.-ika.rl  :    XII,    94;    7. 
10. 

-on    the    Great    Lake:      XII. 
94;  3,  8. 

—  Ballast,  d     timber     cribs  : 

XII,   89;  4  —  94;  4,   8, 
10. 

-:t     Algoma,     \Yisroiitin   :    XII 
2S;  l.>,   18  —  30;  7,  16. 

-  at      Buffalo,      New     York     : 

XII,    28;   15   --    30;    7    - 
94;    8. 

-  ;ii    Cleveland,  Ohio  (Eastern 

Extension)    :    XII,    94;    9. 

-  at    Dunkirk,      New    York     : 

XII,    94;    8. 

at    Milwaukee,    Wisconsin    : 
XII,    28;    15    --    30;    7    - 
94;    9. 

-  at  Os:w<.g;>,  New  York  :  XII, 

94;  10. 

-  Sea  coast  breakwaters  :  XJ1, 

94;   3,    5. 

-  Delaware  breakwater, 

near   'Cape    Henlopen  : 
XII.   94;   2,    5,    10. 

—  at     National     Harbor     of 

Refuge,   Delaware  Bay: 
XII,    94;    7. 

-  at    Point    Judith.    Rhode 

Island  :   XII,    94;    6. 

—  at     San     Pedro.    Califor- 

nia :   XI  I,    94;   6. 
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Breakwaters    (continued)  • 

-  West    Breakwater    at    Colon, 

Panama  :    XII,    94;    6. 

-  in  South  America  : 

-  Breakwater        of  .      concrete 

blocks    at    Para    (near   the 
mouth   of    te    Amazon    Ri- 
ver) :   XII,   R.    P.    376. 
Hr.  artworks  :    of    the    Anbert    dyke 
(French  Pyrenees)  :  XII,  31;  12. 

-  of    the-    Villegusien     and    Ciiar- 

mes  dykes  :   XII,   31 ;    C\ 

-  See   also    ])il:<'*   »f   reservoirs. 
Bremen  :    Floating  dorks    (at).    S'  • 

M <'d iix  fur    <l»<-l,-iii</  and    rejun  rim/ 
vessels. 

-  Harlionr    works:    XI  I,    91;    5. 

-  Mechanical     equipment     of     the 

harbour  :    XII.    91;   6. 
Xew     lock     construction:     XII, 

91;    7. 

—  See   al><>    Maritime    /W/.s. 
Bremerhaven  :      Dry      docks      (at). 
See  Means  fur   dockinii    <nnl    r>- 
jxiirinfj   vessels. 
-Harbour   works:    XII,    91;    3. 

-  Locks   (at)  :   XII,   81;  4, 

-  See   also    .Maritime    J'urts. 
BKKXXI-CKI-,  L.  :  XII,  54;  2. 
I're-lan     :     Waterburno    traffic    on 

the  Oder  (at)  :  XII,  2;  7. 
Brest  :    Canal    from     Nantes     (to); 
dimensions   (of  the)  :  XII,   16. 

-  Graving  docks   (at).   See  Means 
for    diH-kiiiy    and   repairing    ves- 
sel *. 

Removal    of    rock    under    water 
(at)  :    XII,    83;    77. 

-  Roller      gates    of      the     graviny. 

docks    (at)  :    XII.    52;    11    - 
56;    ?,    0. 

-  Roller    travelling    bridge     (at)  : 

XII,   10>S;   1<3. 

-  Transporter    bridge    (at)  :    XII. 
102;   35  —   104;  9  —  106:   18. 


-»  29  — 


BRE 

—  Swing  bridge  with  two  arms  of 

«    la    Penfeld    »     (at)  :    XII, 
102;  33  —   106;    12,   26. 

—  See  also  Mar  Him  e .  Ports. 
BREUILLE  :  XII,  31;  26. 

Briare  Canal  (France)  :  Oldest  ca- 
nal in  the  world  crossing  a  wa- 
tershed :  XII,  16;  1. 

Jirirlc/es.See  also  Canals  aqueducts, 
Foot  bridges. 

-  Bridge     (masonry    aqueduct)  on 

the     Coulon    (feeder     of     the 
Rhone)  :  XII,  31;   17. 

—  Pontoon    bridges  :    XII,    103;  .  2 

-  109;   11.  See  also  Floating 
bridges. 

-  Fixed  bridges  (Permanent  brid- 

ges) :    XII,    102;    2,    5,    44,    45 

-  107;  2,   3,    11  —  108;  3  - 

-  109;    1,    2,   7,    11.    See   also 
Viaducts. 

-  Clear    headway     (of)  :     Xii, 

29;   16  —  62;   12  —  65;   17 

-  68;  27,  3-5  —  102;  2,  45, 

47,  48  —  107;  2,  7  —  109; 

1,   2,    6,    11. 

—  on  the  Ems  Weser  Canal: 

XII,    29,    16. 
—  Span    (of)  :    XII,    29;    16    - 

107;    3. 

-  on    the    new    German    ca- 
nals :    XII.    29;    16. 

—  Fixed    bridges  : 

-  Ehingen  bridge  over  the  Da- 

nube :  XII,  54;  16. 
—  Bridges  over  the-  Ems-Weser 
canal  :  XII,  29;  16,  18. 
See  also  Bridges  of  con- 
<'r<>tc  and,  reinforced  con- 
crete. 

-  Bridges  over  the  Grand  Ca- 

nal in  Venice  (Rialto 
bridge,  Academy  bridge, 
Railway  bridge)  :  XII", 
1C2;  41  —  107;  7. 
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Bridges    (continued)  : 

-  Bridges  with  safety  gates  on 

the  waterway   Berlin-Stet- 
tin :  XII,  37;  3. 

—  Bridges  of  concrete  and  rein- 
forced  concrete  :   XII,    28; 
10   —   29;   2,    3=,    13,    17   - 
31;  24.    See  also  Concrete; 
Eeinforced    concrete. 

-  Arched  bridges  :  XII,  29; 

18,  21  —  32;  S  —  34;  2. 

-  with       joints       (articula- 

tions) :  XII,  29;  IS,,  21.. 
in  France   :   Ferro-concrete 
bridges  : 

-  Eguille    bridge,    over   the 

river  Sendre  :  XII, 
31;  24. 

—  of    Sursomme  :    XII,    31 ; 

24. 

-  in   Germany   :  Concrete  and 

Ferro-concrete    bridges  : 

-  at  Chippis  :   XII,    29;   17. 
-  arched     road      bridge    at 

Minden  over  the  Ems- 
Weseir  canal  :  XII,  28; 
13. 

-  arched    road    bridge    over 

the  Oberland  canal 
near  Draulitten  :  XII, 
29;  3. 

-  of     pugged     concrete     in 

the  town  park  of  Diis- 
seldorf  :  XII,  29;  10. 

—  over  the  Havel   at    Him- 

melsfort  :    XII,    29;    4. 

—  over    the   Locknitz,    near 

Erkner-Berlin  :  XII, 
29;  2. 

at  the  Werlsee,  near 
Grunheide  :  XII,  23; 
3. 

—  over    the    Ems-Weser    ca- 

nal :  XII,  29;  13,  16, 
is  2T  —  R.  I1.*  275. 
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Bridges    (continued)  : 

—  over    the    Oder-Spree    ea-   j 

nal  :    XII,    29;    21. 

-  in    Great-Britain    :    Reinfor- 

ced     concrete      bridges      : 

—  at  Blackburn   and   Burn- 

ley, over  the  Leeds  and 
Liverpool  canal:  XII, 
28;  5  —  32;  6. 

-  at  Rochdale  :  XII,  32;  8. 

—  at  Sale,  Manchester,  over 

the  Bridgewater  canal  : 
XII,  32;  8. 

—  at  Warrington,    over   the 

Mersey  :  XII,   28;   5  - 
3i2;    5. 

-  in    Italy    :    Reinforced    con- 

crete bridges  : 

-  Resurrection    bridge   over 

the  Tiber  at  Rome  : 
Xlf,  28;  10  —  34;  2. 

—  Composite   bridge  on   the 

Forso-Vecchio  :  XII. 
28;  11  —  34;  6. 

-  over    the    river    Magra  : 

XII,    28;    11  34;    o. 

-  over    the     Padrongianus 

and  Posada  torrents, 
in  Sardinian  XII,  28; 
10  —  34;  3. 

—  Jjffng  span  l>  rid  yes  (Canti- 
lever bridges.  Suspension 
bridges).  See  also  Via- 
ducts :  XII,  102;  26,  31- 
103;  13  —  105;  2,  12,  19. 

-  Cost    (of)  :    XII,    102;    27 

-  105;   13,   14. 

-  Use  of  special  steels.   See 

also  Structural  mate- 
rial* :  Metals  :  XII, 
103;  14. 

-  Length     of     span  :     XII, 

102;  27  —  105;  12,  13, 
14. 
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Bridrj.es    (continued)  : 
—  Bridges  : 

High    bridges   over  tho   Kiel 

canal:    XII,    91;    12. 
Bridge    over    the    Firth    of 
lav  :  XII,  102;  27  -     105; 
13. 

Britannia        tubular        iron 
bridge  :    XII.    102;    c6    - 
105;    12. 

— Caiitih-ri-r  Itr'ultji-K  :  XII,  1G2: 
27,    39   -  -    105;    13,    16   - 
106;   5,  26  —  107;  3. 

-  Comparison   with   suspen- 

sion bridges;  advanta- 
ges and  disadvantages  : 
XII,  103;  U  —  105;  16 

-  106;  26  —  107;   3. 

-  Firth   of    Forth    bridge    : 

XII.     102;     9,     10,     27 

-  103;    10,     \:\      -    105; 
13,    16. 

-  Railroad  bridge  over  the 

St-Lawrence  River  at 
Quebec  :  XII,  105;  14, 
16. 

-  Queensboro       Cantilever 

bridge  over  the  Eas1 
River  at  New  York  : 
XII,  102;  27  105; 

2.    13. 
—  Suspension       briilae*  :      XII, 

103;   13  —  105;   12  —  106; 

5. 

-  Brooklyn      wire     suspen- 

sion bridge  :  XII,  102; 
27  -  -  105;  12. 

-  Chain     brildge    over    th|e 

Menai  Strait,  between 
Wales  and  the  Island 
of  Anglesea:  XII,  102; 
26  --  105;  12. 
-  Manhattan  bridge,  at 
Xew  York  :  XI F,  102; 
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Bridges    (continued)  : 

27    -  -    103;    19    -      105; 
2,    13. 

-  Williamsburg  bridge,  at 
New  York  :  XII,  102; 
27  --  105;  2,  13. 

-  High    fixed    bridges.    See    Fia- 

ducts. 

-  Floating   bridges  :  XII,   102;  30 

-  103;  2  —  106;  2  —  109;  11. 

-  Metallic    bridges  :    XII,    29;    12, 

17.    See    also    Fixed    bridges; 
Movable       bridges;    Viaducts. 

-  on    the    Rhine-Herne    canal 

(on  a  soil  exposed  to  set- 
tlements) :  XII,  29;  11. 

-  Movable    bridges   :   XII,   45;    15 

-  68;   32  —  74;  15  —102;  2, 
4,  6,  30,  32.  37,  44,  46,   4,7  - 
103;   2,   4,   20'  —  104;   4,    5   - 
106;  2,  8,  25,  26  —  108;  2  - 
109;  3,  5,  10,  14  —  R.  P.  3:81. 

—  Advantages  and  disadvan- 
tages :  XII,  102;  2,  6,  14, 
30,  32,  37  —  103;  4  —  104; 
5  —  106;  8,  25  —  109;  3, 
14. 

-  Clear   head    room  :    XII,    45; 

15    --   102;    18,    21,    22,    23 

-  109;  7. 

-  Clear  width  :  XII,  45;  15  - 

68;   32  —  R.   P.   281. 

-  on    the    waterways    in    Swe- 

den :  XII,  45;  15  --  102; 
47  --  109;  2,  5,  7,  9,  11, 
14. 

-  on    the    Trollhattan    Canal    : 

XII,   45;   15. 

-  Bridges    with    movable    por- 

tion :   XII,    102;    12,    14   - 

-  104;  2.   5  —    1C«;  8. 

-  ftftxciile     bridges  :    XII,     74;    15 

-  102;  2,   7,  28,  30,  46,  47  - 
103;    4    —    104;    4    —   105;    2, 
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Bridges    (continued)  : 

17,    19  —  106;  2,   8  —  108;  3 
-  109;  3,  11,  14  —  R.  P.  380. 

-  Advantages     and     disadvan- 

tages :  XII,  102;  2,  19,  28, 
32,   46  —  103;  4  —  104;  5, 
16  —  105;  17  —  106;  3,  8 
-  109;  4,  14. 

-  Comparison    with    lift    brid- 

ges :   XII,    102;   46  —   109; 

4. 

—  with     swinging     bridges  : 

XII,    102;   1.9  —   103;   4 

-  104;    16   --   105;    17 

-  106;  8  —(  109;  16  - 

R.  P.  380. 

—  Disadvantages     of     support- 

ing piers  in  the  river  : 
XII,  102;  14  —  104;  5. 

—  Width  :  XII,   103;  4. 

-  operated      by     hand  :      XII, 

102;   22  —   104;    24. 

-  operated  by  electricity: 'XII, 

102;  20,  2,3,  45  —  104;  19, 
21,  25  -  -  108;  4  -  109; 
17. 

—  operated      hydraulically         : 
XII,  102;  21  —  104;  22. 

—  with   permanent  axes   (Truii- 

nioh  bascule  type)  :  XII, 
102;  21,  22,  4*7-  —  104;  22, 
'J4  --  103;  3,  6,  16. 

—  with     roll     sectors     (type 

Scherzer)  :   XII,   68;   32 

-  102;    20,    44,    47    - 
103;  4  —  104;  19,  20  - 
108;   3  —  109;  3,  6,    9, 
10,   17. 

-  in  Belgium  : 

—  Bascule  bridges  :  on  the  ma- 

ritime canal  from  Ghent  to 
Terneuzen  :  XII,  102;  19 
—  104;  15. 
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Bridges    (continued)  : 

-  highway   bridge   at   Selzaete: 

XII/-102;    2-0    --    104;    16, 
2*0. 

-  railway    bridge    at    Selzaete  : 

XT!,    102;    20       -    104;    16, 
18. 

-  bridges  on  the  mariiime  ca- 

nal   from    Brussels    to   the 
Rupel  :     XII,     102;    21    - 
104;     22. 

-  of    the   avenue    de    la    Heine 

at  Brussels  :   XII,   102;   21 
104;   22. 

—  highway     bridge     at     Petit- 

AVillebroeck  :      XII,      102; 
22  —   104;   24. 

-  at    Vilvorde,     Grimbeprghen, 

Humbeek,  Capelle-au- 
Bois,  Thisselt  and  Wil- 
Irbroeck  :  XII,  102;  22 

-  104;  24. 
-  in   Great    Britain  : 

Tower  bridge  on  the  Thames 
at    London  :    XII,    105;    2. 

—  in  Russia : 

—  over    the    Ecatheringofca    at 

St-Petersbourg  :   XII,   102; 
44  --   108;  3. 

—  in  Sweden  :  XII,  102;  47  —109; 

•8,  7,  9,  11,  14. 

-  -at  the  port  of  Gothemburg  : 

XII,    102;    49    -       109;    14. 

—  on     the     Hammorby    water- 

way :  XII.   102;  48  —  109; 
10. 

-  at      the      Stockholm       lock  : 

XII,   102;  48  —  109;  G. 

—  proposed    over    the   Trollhat- 

tan    canal  :    XII,    109;    16. 

—  over      the     Riddarfjard      at 

Stockholm  :    XLT,    102;    48 
109;  7,   9. 
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Bridyes    (continued)  : 

—  in  the  United  States  : 

—  Terminal    Transfer    Railway 

Bridge    in    Chicago  :    Xll, 
103;   4. 

—  Lift  bridyes  :  XII,   102;  28,  30, 

46,  49  — '  105;  17,   19   —  106; 
2,    17  —  109;  3,  4,  12. 

-  Advantages   and  disadvanta- 

ges :    XII,    102;    30,    4.6    - 
106;  2  —  109;  4. 

—  Comparison  :      with      basetnle 

bridges  :   Xll,    105;    17. 

-  with  swing  bridges  :  Xll. 

105;  17. 

—  Cost    of     establishment    and 

operation:   Xll,    102;   46. 

—  in       tfiri'ifi'ii      :    Construction 

of  high  level  bridge.s  with 
a    central    lift    span  :    XII, 
102;   40  —  1C9;    12. 
-   'Unlit' r    traveUimj     hri<lyw.     Se«- 
also   liolh-r  ferries   f»i    Ihi    ri- 
ver bottom  :  XII,  102;  30,  32, 
34>  —  106;  3,  8,  15  —  109;  3, 
•3. 

—  on  a  carriage  :  X1J,  106;  1G. 

-  Advantages  and   disadvanta- 

ges :    XII,    102;    30,    32   - 
108;   3,   9,    1'G. 

—  Comparison  with  sAving  brid- 

ges :   XII,    106;   9,    16. 

-  Working    (of)  :   XII,    102;  34 

-  106;  9,   16. 

-  in    Belyiuin  : 

-  The  roller  bridge  at  Kat- 
'    tendijk      in      Antwerp  : 

XII,  136;  17. 

-  in    France  : 

-  The  travelling  bridges  at 

Brest  :   Xll,    106;   16. 

—  at     Cherbourg  :     Xll, 

102;    34    --    106;    16. 

-  at    St    Xazaire  :    XII, 

102;    34    --    106;    16. 
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Bridge*   (continued)    : 

-  in  Sweden  : 

—  Roller   bridges  on   water- 
ways :  XII,    102;   47  - 
109;  6, 

—  Roller  ferries  on  the  river  bot- 
tom :  XII,  102;  30,  48  —  106; 

2,  &  —  109;  9. 

-  Advantages  and  disadvanta- 

ges :    XII,    102^    30,    32    - 
106;  6  —  109;  10. 

—  Comparison   with  suspension 

ferries  :   XII,    109;   10. 

—  in  F t'cince  : 

-  The  roller  ferry  bridge  of 

St-Malo  :    XII,    106;   6. 

-  in  ftwed(')i  : 

-  Roller      ferries      on      the 

Hammarby    waterway  : 

XII,  102;  48  —  109;  9. 

-  Hiring   bridges:  XII,   45;   15  - 

74;    15   --   95;    15   —    102;   28, 

46  —  103;  2  —  104;  5  —  105; 

17,  19  —  106;  2,  8,  12  —  109; 

3,  4,   10,   16  —  R.   P.   380. 

-  Advantages     and     disadvan- 

tages :    XII,     102;     2,    19, 

30,    32,    46,    50   --   103;    2, 

4  __  104;*  5,   15  —   105;  17 

-  106;  3,  8  —  109;  4.  1>8. 

—  Hesters     (wedges    and    their 

manipulation)  :  XH,  74; 
16  --  102;  2O,  23  --  104; 
18,  25  --  106;  13,  14,  15. 

-  Comparison   with  suspension 

ferries  :    XII,    103;    5. 
—  with      bascule      bridges  : 
XII.     102;     10^   '46,     50 
_  103;  4  —  104;  16  - 
105;    17    -       106;    8    - 
109;    16    --   R.    P.    380. 
• —  Comparison    with    roller  tra- 
velling bridges  :  XII,   106; 
9. 

—  Moans     proposed     to    obtain 
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Bridges    (continued)  : 

the  calculated   reactions  on 
the    rosters  :   XII,    74;    16. 

—  Clear   head   way  :    XII,    102; 

33,  47  --  103;  4  -  104; 
15,  23,  24,  26  —  106;  12, 
14  —  109;  10. 

—  Inconvenience   of    piers   pla- 

ced in  the  river  :  XII, 
102;  14,  15,  46  --  103;  4 
104;  5  --  105;  17  --  109; 
16. 

—  Inconvenience  of    piers   pla- 

ced   in  the  middle  of   the 

channel  : 

XII,  102;  7,  32,  46  —  103; 

4  104;  15  —  109;  4,  16. 

—  swung    by    hand  :    XII,    102; 
23   --   104;    18,    26. 

—  operated       by        electricity  : 

XII,  102;  19,  23,  3-3,  50  - 

103;    2   --   104;    18,    24.    25 

-  106;   13,   14  —  109;   17. 

-  operated  hydraulically:  XF1, 

74;  16  --  102;  22  --  103; 
2  -  104;  23  -  106;  13. 

—  operated   by   petrol   motors  : 

XII,  102;  34  —  106;  15. 

-  Span  :   XII,   102;   33  —  103; 

4  —  105;  17  —  106;  9,  12, 
13  --  109;  16. 

-  Pivot  :  XII,   104;   18  --  105, 

13,    14. 

-  Supports    of    the    main    gir- 

ders :  XII,  74;  16  --  104; 
18,  23  —  106;  14,  15. 

—  of     the     bascule     movement 

type  :  XII,  74;  16  —  106; 
13. 

-  with     a     single    arm.  :    XII. 

102;  33  4-  104;  15  —  108; 
12. 

-  Comparison    with    bridges 
of    the    two    arms    sys- 
tem :    XII,    104;    15     - 
106;   8  —  109;  4. 
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(continued)  : 

-  with  two  arms  :  XII,   74;  16 

-  102;   19,   21,   28,  32,  33, 

46,    50    —    103;    4    -       104; 

15,    17,   23,   24,   25  —  106; 

8,   12  —   109;  4,   10,    17. 

—  on  a.  central  pier  :  X  1 1}  102; 

33  —  106;  14. 
Swing  bridges  : 

-  in  Belgium  : 

-  on     the     maritime    canal 

of  Bruges  to  Zeebrug- 
ge  :  XII,  104;  1. 

—  on     the     maritime    canal 

of     Ghent     to    Terneu- 
zen  :    XII,    102;    18    - 
104;    15. 

—  at          Langerbrugge  : 

XII,   102;   19,    20   - 
104;    15,    17. 

—  at      Terdonek  :      XII. 

102;  19,  20  --  104; 
15,  17. 

—  on     the     maritime     canal 

of  Brussels  to  the  Ru- 
pel  :    XII,    102;    21 
104;   22. 

—  Swinging  railway    j 

bridge  at  Laoken  : 
XII,  102;  21  —  104; 
28. 

of  Van  Praet  Avenue 

a,t      Laeken  :     XII, 

102;    22    -       104;    24. 

-  at  Ruysbroeck   :  XII, 

102.    23  —  104;   25. 

-  Railway    bridges    at    Ca- 

pelle-au-Bois,        Willo- 
broeck        and        Ruys- 
broeck :    XII,     102;     23 
-    104;    25. 

—  on  the  maritime  Scheldt: 

Bridge  with  a  draw  at 
Tamise  :  XII,  102;  12 
—  104;  2. 
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Bridges    (continued)  : 
—  in  France  : 

-  Swing     bridges     with      a 

single  arm    : 

-  at   Bordeaux    :  XII,   95; 
15  102;     38 

106;  13. 

-  at  Dieppe  :  du  <c  Pollet » 

bridge  :     XII,     10?;    33 
-   106;    13. 

-  at   Havre    :   XII,    102; 

33   —   106;    13. 

-  at     Marseilles    :    XII. 

102;    33   -      106;    13. 

—  at    S*-Nazaire    :    XII, 

102;    33   -      106;    13. 

-  at   Toulon  :   XII,    102: 

33   --    106;    13. 

—  Swing   bridges  with   two 

arms     over     the     same 
channel    : 

-  at    Brest    :    XII,    102; 

33  —   106;   12,  26. 

-  at     Havre:    Xll,     102; 

33  -    106:    !),    12. 

-  at    ft'-Xazaire     :    Xll. 

102;    33    --    106;    12. 

—  Swing  bridges  on    a  cen- 

tral   pier    • 

-  at   Caronte:  XII,   102; 

34  -       106;    14. 

.     —  at    Cette  :     XII,    102; 
34  —   106;    14. 

—  at    Marseilles     :    Xll. 

102;    34   —    106;    14 
-   in   Germany   : 

—  P  ring  bridges  :  at  Ham- 

burg :     XII,   102;  6  - 
103;    2. 

-  at    Ltibeck   :     «    Her- 

renbrticke     »      over 
the    Travp          Xll. 
64;   20    --    102;   6    - 
103;    3 
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Sridcjes    (continued)  : 

-  at       Wilhemshaven      : 

«  Kaiser   Wilhelm  » 
bridge  :  XII,   102;   7 
103;   4. 

—  over  the  Kiel  Canal   : 

XII,  102:  6  —  103; 
3,  4. 

—  at    Rendsburg  : 
XII,    102;    6  --   103;    4. 

-  in    Great-Britain  :    XII,    74; 

15. 

-  in    the    Netherlands  : 

-  Railway     swing     bridges 
over     the      Amsterdam 
Canal    :    Width    (of)     : 
68;    32. 
—  in    Sweden  : 

-  Swing   bridges    :    over 
the  Trollhattan   Canal: 
XIT,     102;    50    -        109; 

16. 

—  oveir  the  Gotha-Strom 
and  the  N order- Alf : 
XII,  102;  51  —  109; 
17. 

-  over    the    Soderstrom, 

Stockholm  :  XII, 
102;  48  -  109;  6, 
7,  10. 

-  in   the   United   States    : 

—  Omaha   bridge   near  New 

London,  Conn.  :  XII, 
103;  4. 

—  Railroad       bridge       over 

the  mouth  of  the  Rn- 
ritan  River  in  Netw 
Jersey  :  XII,  102;  28, 

-    105;    17. 

-  Bridges  over  waterways  used 
for  ocean  navigation  :  XI 1, 
102;  1,  26  103;  1  --  104; 
4  -  105;  1,  3,  7,  9  --  106; 
I  -  -  107,  1,  3  -  108;  1  - 
109;  1  —  R.  P.  379. 
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(continued)  : 

—  Advantages      of      a      single 

navigable  free-way  in  com- 
parison with  two  symme- 
tical  free-ways  :  XII,  64; 
20. 

—  Dimensions    to    be    given    to 

bridges  over  maritime  ca- 
nals   :   XII,    64;   15,    19   - 
68;    27,    28,    32,   36. 

-  Dimensions  of  the  navigable 

channel   :  XII,   68;  32,  35. 

-  Clear   height    of   fixed   brid- 

ges :  XII,  62;  12  --  65; 
17  —  6«;  27,  35. 

-  in  France   : 

The  Pirmil  and  La  Made- 
leine Bridges:  Reconstruc- 
tion (of)  :  XII,  95;  13. 
Various  accessory  works 
on  the  bridges  of  Thou  a  re, 
Mauves  and  Pirmil  :  XII, 
95;  14. 

Iron     bridges    of    the     railway 
ferry  at  Sassnitz:  XII,  91;  16. 
Transporters.     See     Ferry-brid- 
ges. 

Ferry-bridges   :  XII,   65;   18  - 
102;  1,  2,  6,  7,  16,  29,.  92,  34, 
36,    37,    39,    42,   46,   44,    47   - 
103;  1,   5,   20  —  104;  4,   9,   13 
-   105;   18,    19  --   106;    1,    2. 
9,    11,    17,    24,   25,    26  --   107; 
1,  3,  8,  11.  14  —  108;  1,  2  - 
109;   K   5.    14  —  R.   P.    379. 

—  Advantages     and    'disadvan- 

tages :  XII,  102;  2,  7,  8. 
16,  30,  32,  37,  40  --  103; 
1,  5,  7,  8,  9  --  104;  10, 
13  -  -  105;  18  -  -  106;  3, 
4,  9,  11,  25,  26  —  108;  3, 
8  —  108;  2. 

—  Cables  :  Anchorage   (of  the): 

XII,    102;   35   —  103;   8  - 
106;    19. 
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fti  idgcs    (continued)  : 

-  Manufacture      (of     the)  : 

XII,     102;    34    --    106; 
17. 

-  Comparison      with     tunnels 

and    viaducts  :    XII,    102; 
6,    16  31,   36,  40  —   103;   1 

-  104;    9,    14   --    105;    18 

106;  4,  11,  25  --  107; 
5>  9  _  R.   p.   379. 
• —  Comparison  with  swing-brid- 
ges :    XII,    103;    5   --    105; 
18. 

—  Comparison   with  roller   tra- 

velling bridges  :  XII,  109; 
10. 

—  Cost    of    construction  :    XTf 

102;    7,    9,     1<>,    17,    37    - 
103;  S  —  104;  9,  12—  107; 
6,   9,    12. 

-  Cost  of    maintenance  :    XII, 

104;   9. 

-  Cost  of  operating  :  XII,  104; 

9  -     106;  24  -      107;  6,  9, 
12. 

-  Minimum     clear     headway  : 

XII,   102;  33  —  104;  9,  12 
-    106;    4,    7,    18,    19,    20 

-  107;  2,  9,  12. 

-  Erection    (of)  :   XII,    102;   8, 

34  —  103;  6,  7  —  106;  18, 
19  —  107;  4. 

—  Travelling,  car  :    Motion    (of 

the)  :  XII,  102;  35  —  106; 
20. 

-  Motive    power    (of    the)  : 

XII,    102;    8  —  103;  >S. 

-  Method     of     suspending 

(the)  :    XII,    103;    C. 

-  Speed     of     advance  '  (of 

tho)  :    XII,    102;    8,    39 
-  103;  8  —  104;  12  - 
106;   9   —  107;   3. 
-  Tolls  :    XTT,    103;    9    -  -    106; 
10. 
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Bridges    (continued)  : 

-  Spans  :    XII,    102;    7,    8,    35, 

43  _  103;  5,  7  —  104;  12 
105;  18  —  106;  4,  18,  19, 
20,  24. 

-  Carrying      capacity  :       XII, 

102;  8,  1C,  3-6  --  103;  5, 
G,  8  _  104;  10,  12  —  106; 
10,  24  —  107;  4,  9. 

-  High-bridges.   See   Viaducts. 

—  Suspension     ferries.    See    AY/-/-//1 

bridges. 

Transporter     Bridges.     See     I''1  /  / .'/ 
l»  i<ly es. 

. — -  Suspension-ferries  :     of     the 
A  mod  in       system  :       Xll, 
102;    32,    36  --    103;    5   - 
106;    9,    18,    19,    20,   24   - 
107;   4. 

-  of   the   Ceretti   e  Tanfoni 

*y>tfin  :  XII,  107;  4, 
9,  12. 

-  of  the  rigid  system  :  XFI, 

103;    7. 

-  of   the   suspension    bridge 

type  :    Advantages    and 
disadvantages  :         Xll, 
102;  34  —  103;  5,   7  - 
104;  12  —  106;  4,  17,  1|9. 
-  Comparison    with    the 
rigid    system  :    XII, 
103;    8. 

-  Ferry-bridges  : 

-  in  Belgium  : 

-  Ferry      bridge      proposed 

over  the  Scheldt  bet- 
ween Hoboken  and 
Cruybeke  (at  Ant- 
werp) :  XII,  102;  17 

-  104;   11,   14. 

—     in    France  and  Tunis : 
—  Ferry-bridges       construc- 
ted  or    proposed  : 
- —  at      Bordeaux  :      XII, 
102;    35    —   106;    20. 
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Bri<lf]f's    (continued)  : 

-  at     Bizerta      (Tunis)  : 

XII,  106;  18  —  107; 
4. 

-  at-    Brest  :     XII,     102; 

35  —  104;  9  —  106; 
18. 

-  at     Marseilles  :     XII, 

104;  9  —  106;  19. 

-  at  Martrou   (near  Ro- 

chefort)  :  XII,  102; 
35  _  104;  9  —  106; 
18. 

-  at   Nantes  :   XII,    103; 

5  --  104;  9  —  106; 
19. 

-  at     Quillebeuf     (Rail- 

way  from   Havre  to 
Paris) i  XIL,  106;  24. 
-  at  Rouen  :  XII,   102; 
7,     3<5  103;     8, 

9  104;   9   --   105; 

2  —   106;   10,   18. 
-    in    Germany  : 
—  Ferry-bridge  :     at     Kiel  : 
XII,    102;   8  --   103;  6, 

7,    8  t-   104;   9. 
—  at     Neuhaus     on     the 
Oste  :     XII,     102;     8 

-    103;    7. 
—  in   Great  Britain  : 

-  Suspension-ferry  :        pro- 

posed    over     the     Tees 
near        Middlesbrough  : 
XII,    103;   5  —  104;   9. 
—  constructed    over    the 
Mersey  at  Runcorn: 
XII,    103;   8  --    105; 
IS. 
-  in  I  tali/  : 

-  Ferry-bridge       proposed  : 

over  the  Giudecca  Ca- 
nal, at  Venice  :  XII, 
102;  41  --  107;  9. 
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Bridges    (continued)  : 

—  between  the  Molo 
Vecchio  and  the 
Assereto  Bridge,  at 
Genoa  :  XII,  102; 
42  —  107;  11. 

—  in   Spain  : 

-  Suspension  ferry  at  Por- 

tugalete  -  Las  Arenas 
(Bilbao)  over  the  Ner- 
vion  :  XII,  103;  5,  7 

-  104;  9  —  105;  18  - 
106;  9. 

—  in  Sweden : 

—  Suspension  ferry  propo- 
sed at  Gothenburg  : 
XII,  102;  49  -  109; 
14. 

-  in   the  United   States  : 

-  Ferry   bridge   at  Duluth, 

Minn.  :  XII,  102;  7, 
29  --  103';  8  —  104;  9 

-  105;    18. 

-  Viaducts.    See    also    Long    span 
bridges  :    XII,    102;    2,    5,    9, 
10,    26,    32,    35    37,    39,    43   - 
103;   1,    10,    13,    17,   20,   21   - 
104;  4,   7  —  105;  9,   12,   19  - 
106;    2,    5,    10,   21,    25   --   107; 
3.   13  —  108;  2   --  109;  2,   3, 
5,   12  —  R.   P.   379. 

-  Advantages     and     disadvan- 

tages :    XII,    102;    15,    30, 
37  —  103;  19  —  104;  7,  8 

-  106;  4,   5,  25  —  108;  2. 

—  Comparison  with  ferry  brid- 

ges :  XII,  102;  4,  31  - 
103;  1-106;  4,  25  - 
107;  5,  9. 

-  Comparison     with     tunnels  : 

XII,    102;   2,   4,   9,    10,    12, 
15,    28,    31,    32,    35,   40,    43 

-  103;    1,    10,    13,    14,    17, 
19  —  104;  8,  14  —  105;  9, 
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Bridges    (continued)  : 

15  -  -  108;  4,  11,  23  - 
107;  5  --  R.  P.  379. 

-  Comparison    between    canti- 

lever  bridges   and   suspen- 
sion bridges  :  XII,   102;  10 

-  103;   13. 

—  Use  of   lifts  or  elevators   at 

either      extremity  :      Xll, 
103;  3,  5,    15  —  104;  8. 

—  Cost    of    construction  :    Xll, 

102;  37  -  -  103;  8,  19  - 
104;  8  -  105;  9,  16  - 
106;  23,  25  —  107;  3,  5,6. 

—  Cost    of    maintenance  :    XII, 

103;   20   --   104;    8. 

—  Cost     of     operating  :     XII, 

103;  18  1.9  -  104;  8  - 
107;  5,  6. 

-  Clear  head  room  :  XII,   102; 

2,    10,    15,   27,    33,    36,    39, 
40,    48,    49   --   103;    13;    17 

-  104;    7    -       105;     13,    Ifi 

-  106;   4,    5,    7,    20.    21,    23.    2<>. 

-  107;   3  —  109;   3.    9,   11, 
12. 

—  Disadvantages  resulting  from 
the  presence  of  piers  : 
XII,  106;  5,  24,  25. 

-  Grades    of    the    approaches  : 

XII,  102;  33,  36,  39  - 
104;  8  -  106;  11,  23. 

-  Erection     of     high     spans     : 

XII,   102;   10  —  103;  13. 

-  Length   of    span  :    Xll.    102; 

10,    39  —  103;    13   —   106; 
23,  24,  25  —  107;   3. 

—  High    level    bridges     with    a 

central  lift  span.   S^e  Lift 
bridges. 

-  in  Australy  : 

—  High   bridge   proposed    in 
Sidney  :    XII,    103;    19. 

-  in    France  : 

-  Brideo  of  Caronte  :   XII, 
106;    14. 
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11  ridges    (continued)  : 

—  High      fixed      bridge     at 
Cubzac     on     the     tidal 
section    of    the    Dordo- 
gne  :    XII,    102;    35    - 
106;    20. 

-  Bridge  proposed  for  cros- 

sing    the     Seine     near 
Tancarville  ;    Xll,    102; 
36  —   106;   23. 
—  in   German  i/  : 

-  High    permanent    bridges 

over  the  Kiel  canal  : 
XII,  102;  6  -  103;  4, 
18  —  105;  14  —  109;  3. 

-  in  Sweden:  XI  f,   102;  48  - 

109;  9,   10,    11. 

-  Viaduct  :     of      reinforcr-d 

concrete  at  Stockholm  : 
XH,    100;    10. 
proposed      at      Danvi- 
ken  :    XII,     102;    48 

-    109;    9,    10. 
--  proposed   over  the  S<>- 
dertelje    canal:  XII, 
102;    49   -      109;    12. 
—  over     the     Hammarby 
waterway  :  XI  f. 

102;   48  —   109;  9. 

-  in    the    TrnifptJ   States  : 

-  Bridge  proposed  over  the 

North  River  at  New 
York  :  XII,  105;  15. 

Bridge  tramways  (equipped  with 
buckets)  used  for  unloading  and 
storing  coal  at  the  port  of  Du- 
luth  :  XII,  R.  P.  32S. 

Bridgewater    canal.    See    Canals. 

Bridlington  :  Reinforced  concrete 
sea  wall  Cat);  preservation  <>f 
the  reinforcement  :  XII,  83;  16 

Brillanne  :  Concrete  work  carried 
out  at  the  hydroelectrical  power 
station  (of),  on  the  river  Du- 
rance :  XII,  31:  IP. 
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Brindisi  :  Depth  of  the  port  :  XII, 
64;  22,  25. 

BRINDLEY  :  XII,  4;   15  —  16;   2. 

Bristol  (Avonmouth).  Entrance 
piers  constructed  of  concrete 
monolithe,  :  XII,  96;  11. 

-  Dimensions    of    the    graving 

dock  :    XII,    96;    10. 

-  See    also    Maritime    Ports. 
Britannia     tubular     iron     bridge  : 

XII,    102;    26   —  105;    12. 

BROCKMANN  :  XII,  R.   P.   397. 

Brooklyn  Harbor,  N.  Y.;  Dimen- 
sions of  the  dry  clock  (at)  :  XII, 
55;  2. 

-  Examples    of    desintegration 

of      concrete      structures  : 
XII,   30;   20. 

-  Gowanus    type    of    bulkhead 

in    use    (at)  :    XII,    30;    9. 

Brooklyn  wire  suspension  bridge  : 
XII,  102;  27  —  105;  12. 

BROWN,   A.  :  XII,   11;   2il,   22. 

BROWN  :  Steam  cranes  (on  the  sys- 
tem) :  XII,  71;  4,  13. 

Bruges  :  Canal  from  Ghent  (to). 
See  Canals. 

-  Canal    (from)     to     Ostende. 

See   Canals. 

-  Maritime    canal     (from)     to 

Zeebrugge  :    XII,    104;    1. 
-  Swinging       bridges       (on 

the)  :   XII,    104;    1. 
BRUNNER,   John   T.  :   XII,  41;  24. 
BRUNO  :   XII,   11;   43. 
Brunswick,  Georgia  :  Depth  of  the 
harbor  :  XII,  62;  7,  8  —  64;  22, 
24. 

Brush  mattress  (sheet  wattling) 
for  the  protection  of  banks  : 
XII,  38;  15,  17  —  39;  14  —  41; 
3. 

Brussels  :  Canal  from  Charleroi 
(to).  See  Canals. 
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-  Company  of  the  Canal    and   of 

the     Maritime      Installations 
(of)  :  XII  38;  29. 
Brussels    to    the    Rupel.    Maritime 
canal    (from)  :   XII,    38;   28. 

-  Dimensions    of  the  locks  :   XII, 

38;    29. 

-  Protection       wall       constructed 

from  the  road  bridge  of  Hum- 
beek  to  the  railway  bridge  of 
Willebroeck  :  XII,  38;  30. 

-  Protection   of  the   banks  :   XII, 

38;   29  —  64;   14. 

-  Bascule    bridges    of    the    canal  : 

XII,   102;  21  —  104;   22. 

-  Swinging     bridges     across     the 

canal  :  XII,  102;  21  —  104; 
23. 

-  See    also   Maritime   Canals. 
BUBENDEY     I.     P.  :    XII     71  •    1    

R.    P.   3O2,    319,   328,    33i,   379. 

BUCIIIIOLTZ  :   XII,   37;   5. 

Bucyrus  Company,  South  Milwau- 
kee, Wisconsin  :  High  power 
electrically  driven  elevator  brid- 
ge (built  by  the)  :  XII,  79;  5. 

Buenos-Aires  :  Depth  of  the  port 
and  approaches  :  XII,  62;  7,  11 
-  64;  22,  24  —  65;  15  —  €8;  14. 

Buffalo  Harbor,  New  York:  Break- 
water   (at)    :  XII,   28;    15  —  30; 
7  —  94;  8. 
-  See  also  Inland  Ports. 

Buffer  beams  for  protecting  lock 
gates  :  XII,  15;  11. 

Bug  :  Canal  from  the  Dnieper  (to 
the)  :  XII,  44;  18. 

Bug  (Southern)    :  XII,  44;  19,  29. 

BUHLE  :  Handbook  on  conveyors 
and  the  storage  of  goods  (by)  : 
XII,  22;  11. 

Buoys>  Buoying.  See  Safety  of 
navigation. 
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Burnley    :       Reinforced       concrete 

bridge    (at)    on    the    Leeds    and 

Liverpool   canal:   XJl,    23;    5    - 

32;  6. 
BURR,  Kdward   (Lieut.-Col.)   :  XII, 

89;  i  —  R.  P.  274.  276,  277,  279, 

369,   370,   371. 
BURR,    William    H.    :    XII,    102;    1 

-  R.   P.   3<79. 
Bush   Terminal   C°   in    X»  u    York    : 

Plant   (of  the)    :  XII,  R.  P.  323. 
By-channel     of      the     «      Bergsche 

Msvas   »    :    XI 1 ,10;   5. 


CADET     :    Skeps    witfh      automata  o 
discharge  (on  the  system)  :  X 1 1 , 
73;    22. 
Ca/dix     :    Depth     of    the    harhor     : 

XII,  64;  23,  25. 
Cagliari     :    Depth   of    the    harhor    : 

XII,  62;  6  —  64;  22,  24. 
Caissons  :  Concrete  and  reinforced 
concrete  (of)  for  the  monolithic 
•  ••instruction  of  breakwaters, 
jetties  and  other  protection 
works  :  XII.  28;  13,  15,  18 

-    30;    7,     8,     16    -  -    33;    15    - 
34;    2,    11      -   89;    4,    7,    8,    9    - 
90:    19       -91;   7  —  93;   2.   3,   8  — 
94:    9    -  -    95;    5,    -6,    7,    11,    22, 
34,   35  —  96;   6  —  97;  4  --  98: 
G  R.    P.    372,    373.     See    also 

donrrt'tr;  Reinforced  concrete. 
-  Reinforced  concrete  caissons: 
employed  for  the  landing 
extension  at  the  port  of 
Dellys  (Algeria)  :  XTT.  83; 
S  —  90;  19. 

-  filled     with    concrete     in 
the    moles    at    Vorupor 
and    Hantsholm     (Den- 
mark)   :    XII,    ?9;    R   - 
93;  2,  3. 


CAT 

Caisson  a    (continued)  : 

-  filled    with    sand    for    I  he 
construction  of   a  quay 
wall    at    Nbrre    Sumlby 
(Denmark)    :    XII,    89; 
9  —  93;  2,  7. 
us(Kl  for  breakwaters  and 
jetties    on     the     Great 
Lake.    :   XII,    89;   9   - 
94;  9. 

Reinforced  concrete  cellular 
block's  filled  witih  .coiuirete 
placid  in  the  \\  et  at  the  (Jra- 
nili  breakwater  in  Naples  : 
XII.  89:  y  97;  3  -  R.  I*. 
S71(. 

—  Construction   of   river  boats    l»y 

an  assemblage  of  caissons  : 
XII.  46;  7  —  5^;  7. 

-  Diving-bell    caissons    :    Founda- 

t  ion  carried  out  with  Hie  aid 
(of)  :  XTI,  96;  13. 

Impairing  of  floors  by 
means  (of)  :  X 1 1,  52;  5 
54:  7,  15. 

-Foundation  of  the  great  dry 
dock  ai  Havre  by  means  of  a 
8leel  caisson  :  XTT,  52;  12  - 
56;  20.  See  also  Means  for 
<1ncJ:iinj  and  re  ixtir'niy  rr.s- 
tcl*. 

—  Foundations  with  wooden   cribs: 

XII.    100;    7.    16. 

-  Iron    caissons    lined    with    clin- 

ker and  filled  with  concrete 
at  Heligoland  harbor  :  XII, 
89;  8  —  91;  7. 

-  Movable    compressed-air    cais?nn 

employed  to  disaggregate 
rock  under  water  :  XTT,  83; 
26. 

Cnlai>  :    Ban-age   closing   the   west- 
ern  fishery   basin. 

-  Construction     of     the     We-stern 

jetty    (at)    :  XTT,  95;  4,    23. 
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-  Construction    of     a     breakwater 

with  a  towing  staging   :  XII, 
95;  4. 

-  Equipment    of    the     port.     See 

Mechanical        equipment      of 
ports. 

-  Floating  barrage  for  the  petro- 

leum   basin    (at)     :    XII,    89; 
9   —   95;   35. 

-  Improvement   works   proposed    : 

XII,   95;  4. 

-  Maintenance      dredgings      and 

depth  of   the   port  :    XII,    64; 
22,    24  —   83;  6. 

-  See  also  Maritime  Ports. 
Calcutta  :  Depth  of  the  port:  XII, 

62;  6  —  64;  22,  24. 

Calder  (The)   :  XII,  41;  35. 

—  Communications  with  the  Aire  : 
XII,   41;   1,  4. 

Calder  :  Aire  (aiKl)  canals.  See 
Canals. 

Caledonian  Canal  :  Improvements; 
tolls  :  XII,  41;  10,  21,  23. 

Calendar  of  the  Rhine  navigation: 
XII.  47;  13. 

Callao  (PtM'ii)  :  Lifting  power  of 
the  floating  dock  flat) :  XII,  60;  6. 

Calumet  (Chicago)  :  Depth  of  the 
port  :  XII,  64;  22,  24. 

Calumet  River  (South  Chicago)  : 
XII,  236i,s;  5. 

CAMERE  ;  Dams  of  the  bridge  type 
with  Camere  curtains  :  XII, 
39;  1>6. 

Canalization  of  rivers.  See  Rivers: 
Canalized  Rivers. 

Canals.     (Inland    navigation).    See 
also  Canals    crossing  a  watershed;   \ 
Diversion  canals;  Canals  of  heavy  I 
traffic;   Irrigation    canals;  late- 
ral canals;  Canals  used  for  two 
purposes  (navigation  and  motive 
power);  Inland  navigation;   Wa- 
t'Tirays. 
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Canal*    (Inland  Navigation)    (con- 
tin  u  eel)  : 

-  Water    supply    (of)    :    XII,    11; 

16,  25  --  16;  7  --  28;  6  — 
30;  5,  14  —  32;  10  —  R.  P. 
228. 

-  Improvement     (of)     :    XII,     11; 

211  —  38;  3,  4,  6,  7,  8,  11,  12, 
14,  15,  17,  18,  19,  24,  26, 
28  —  39;  231  —  41;  1. 

-  Fitting  up  of  canal  ports  :  XII, 

R.  P.  2'58.  See  also  Mecha- 
nical equipment  of  ports. 

—  Destructive  action  of  the  Avaves: 

XII,    12;   22   --   19;   9. 

—  Comparison  with  railways:  XII, 

R.   P.    231,    234,    239. 

—  Competition     between     railways 

and   canals    :    XII,   41;   7,   27. 
: —  Consolidation  of  banks. See  Pro- 
tection   of    banks. 

-  Construction  of  canals  by   rail- 

way companies    :   XII,   41;   3. 

-  Clay     puddle     for     the    water- 

tight ness  (of).  See  Means 
jar  rendering  the  bottom 
watertight.. 

-  Decrease   of   circulation    on    the 

small  canals  :  XII,  R.  P. 
241. 

—  Dimensions  (of)   :  XII,  12;  1,  7, 

9,  12,  15,  17,  20,  22,  23,  26, 
27,  3-0,  32  --  13;  1,  5  —  ^4; 
2  —  15;  1  —  16;  1,  15  —  18: 
1,  5  —  19;  1,  6,  9,  12  —  20; 
1,  4,  .3,  15  --  36;  11  --  39: 
24,  25,  2>'3  41;  2,  10,  12,  14 
-  45;  3,  7,  17.  See  also  Ca- 
nals of  heavy  traffic. 

-  Dimensions      giving     the     least 

amount  of  the  cost  of  trans- 
portation :  XII,  R.  P.  231. 

-  Safety    devices    :    XII,    12;    14, 

31,  33  —  15;  11.  See  also 
Safety  gates. 
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Canal*    (Inland   Navigation)    (con- 
tinued) : 

- —  Attacks    of    tow-trains    on    the 
bottom  and  banks  of  the  ca- 
nals   :    XII,    12;    2,    21,    23   - 
13;  3,  20  —  19;  6,   7,   8. 

—  Maintenance       works       without 

lowering  the  water  level  or 
under  cover  of  sheeting  or 
removable  cofferdams  :  XTT, 
36;  4,  6  —  38;  31  --  40;  4. 

—  Tests    of    the    influence    which 

the  shape  and  the  area  of  the 
cross  section  of  a  canal  has 
on  the  resistance  to  traction: 
XTT.  ^2;  I  13;  2,  3  - 

C.  R.   234. 
-  Construction    (of)  :    XTT.    4;    15 

-  12;    17,    20,    23,    24.    27,    32 
13;    1  14;    2    -       15;    2,    3 

-  16;    1.    5        18;    1,    5.    9   - 
19;   12,    15  —  20;   1,   4,   18  - 
39;  22,    2R. 

Establishing  of   ports    (along)    : 
XTT.    42,    12. 

—  Means    for    ren  "erng    th      1  ot-   ! 

torn  watertight  :   XfT.  31;   18. 
-  Toll    emploved    in    facing 
canal    bank*    with    con- 
crete slabs  :  XII,  31;  5. 
—  Watertightness    obtained 
by      means      of      clay 
puddle    :    XTT,    13;    20, 
22  —  3I7;  8. 

—  Operating    :    Principles     (of)     :    \ 

XII,  12;  9.  13,  18,  19,  23, 
30,  32  —  13;  7..  19  —  14;  20 

-  15;  6,  9  —  16;  -6,  21  —  18; 
6.  8.  9.  —  19;  1,   13,  15  —  20; 
1,  17  —  41;  34  —   R.   P.   226,    ' 
227,    228,    230,    232,    233,    235, 
237,    238,    240,    242,    253,    3<SR. 

—  Expropriations     along    the    ca-    ; 

nals  :  XII,  42;  12. 
-  Form    of    canal    section     :    XII, 
12;  2  —  13;   1   —  19;  6,  9.  15.    ' 
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(Inland    Navigation)    (con- 
tinued) { : 

-  Form    and    area    of    the    cross- 

section  :  Influence  on  the 
resistance  to  traction  :  XII, 
R.  P.  234. 

— •  Cost   of   construction;   interven- 
tion of  the  authorities  in  the 
expenses    :   XII.   5;   15   —   12; 
3,   13,   20,  27  —  15;  4  --   16: 
3,    7,    11,    16  —  19;    12.    13   - 
20;    18    --    39;    24.    27,    28    - 
41;    14,    34    --   R.    P.    228. 

-  Cost)  of  maintenance   :  XII.  41; 

14. 

-  Cost  of  operating   :  XII,  12;  5, 

9,   15  —  13;  4,  12,  14  —  16;  4 

-  20;  8. 

-  Costs   of    transportation     :    XII. 

12;  2,  4,  15,  16,  25,  29  —  13; 
9,  10,  12  —  16;  3,  5,  10.  11 
20;  8,  10  —  R.  P.  226,  232, 
234,  239,  240,  26-4,  265.  Set- 
also  Cost*  of  transportation 
(in  the  general  matter  in- 
dex). 

-  "Wet    section     giving    the 
lowest   cost   of  transpor- 
tation: XII,  R.  P.  231. 
Passing  places    :    XII.    12;   9   - 
14;    12,    17,    19,    20    --    16;    10 

-  38;   8. 

-  T)c])tli     under    the    keel    of    the 

\essels   :  XII,   19;  8  —  20;  6. 

-  Free   headway    under    bridges    : 

XIT,  12;   3,   8  —   13;   G  —  14; 
9. 

-  Effect     of    increased     speed    on 

cost  of  transportation    :  XI !, 
12;   4  —  13;  9   —   16;   10. 

-  Sidings.    See   Passing  places. 

—  Taxation     of    riparian    lands     : 

XII,    42;    11. 

—  Influence  of  the  shape  and  area 

of    the    canal    section    on    the 
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(Inland    Navigation)    (con- 
tinued) ' : 

resistance   to   traction    :   XII, 
12;  1  —  13;  2,  3  —  R.  P.  234. 

State  aid  in  the  cost  of  cons- 
truction, maintenance  ana 
improvement  :  XII,  41;  34  — 
R.  P.  228.  See  also  Cost  of 
Construction. 

Traction   monopoly   (on)    :  XII, 
12;    5,    7,     10,    18,    30,    33    - 
13;  7,   19,  20  —  14;  21  —  16; 
21  _  18;   7  —  36;  5  —  40;  7 
-  R.    P.    228,    284,   236. 

Haulage.   See  Traction. 

Bridge  spans  :  XII,  12;  3  —  13; 
6  —  14;  9  —  16;  7,  11. 

Bottom  (of  the)  :  Action  of 
screw-steamers  (on  the):  XII, 
13;  5,  6,  22  -  -  R,  P.  236. 

-  Protection  (of  the)  :  XII, 

37;  8  —  R.    P.   236. 

-  Influence  of   the   speed    : 

XII,   R,    P.    2.35. 

Safety  gates  :  XII,  36;  2  —  37; 
3.  See  also  Safety  devices. 

Equipment  of  canal  ports.  See 
Mechanical  equipment  of 
ports. 

Cross-sections    :    XII,    19;    9    - 
37;  7,  8.  See  also  Dimensions; 
Form    of   canal   section. 

Cross-section  dimensions  of  the 
standard  type  of  canal  300- 
ton  boats  :  XII,  12;  16  —  16; 
6,  10,  18. 

Depth  :  Calculations  respecting 
the  most  economical  depth  of 
a  canal  :  XII,  20;  8,  13. 

Protection  of  banks  :  XII,  19; 
9  --  28;  4,  12  —  31;  17,  23 
-  34;  8  —  36;  2,  3  —  37;  7 
38;  1,  3,  4,  5,  6,  7,  9,  11, 
14,  15,  17,  18,  19,  24,  25, 
26,  29,  31  —  41;  1,  2,  4,  5,  6. 
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Canals    (Inland   Navigation)    (con- 
tinued)   : 

—  Ratio  between   the  wetted   sec- 

tion of  the  canal  and  the  im- 
mersed section  of  the  barges: 
XII.  12;  2,  3,  16,  21,  23,  25, 
26,  28  —  13;  2  —  16;  14  — 
19;  i7»,  15  --  20;  6  --  36;  4 
38;  31  —  43;  2,  4  —  47;  10 
R.  P.  23i8,  243. 

-  Radius  of  the  curves  :  XII,  12; 

3  _  13;  6  —  38;   11. 

-  Regulation    of    the   water    level 

(Syphons  for  the)  :  XII,  12; 
14  —  34;  14. 

-  Traffic    capacity  :    XII,    12;    3, 

5,  7,    25    -  -    16;    3,    7,    10    - 
20;  7  —  21;  15  —  23bis;  1,   18 

-  R.    P.    237. 

-  Efficiency.     See    Traffic    capa- 

city. 

-  Resistance   of   the   vessels  :  XII, 

47;  10  —  R,  P.  231,  234,  243. 
See  also  Traction. 

-  Reinforced        concrete        revet- 

ments :  XII,  28:  4,  12,  15  - 
30;  9  —  31;  17  —  34;  8  - 
See  also  Protection  of  ba.nks. 

—  Widening  on    curves  :   XII,    12; 

9  --  14;  13,  17  --  20;  6  - 
38;  8. 

-  Tolls  :    XII,     R.     P.     228,     233. 

See  also  Tolls  (in  the  Gene- 
ral matter  inaex). 

-  Traction  :  XII,   12;   3,   5,    7,    10, 

14,  18,  23,  30  —  13;  1,  7,  12, 
19  —  14;  21  —  15;  10  —  16; 

6,  10,    15  —  19;   6,    7.    13,    15 

-  R.   P.   227,  229 

'—  Electric    traction  •    XII,    12; 
3,    6,    23    --    13;    13,    18   - 
14;   21    --   15;    10   —  37;   2 
-  40;   7. 

—  Mechanical     traction  :     XII, 
12;  3,   6.   7,   10,   14,   18,   23, 
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anals    (Inland    Navigation)    (con- 
tinued) : 

30  -  13;  7  —  14;  21  —  15; 
10  —  16;  6,  10,  15  —  19; 
6,  7,  13,  15  —  11.  P.  228, 
22«6. 

Usefulness    (of)  :    XII,    41;    30. 
Speed   (on)  :  XII,   12;  2,   5,  21, 
23  —  13;  4,   11,   2O  —  14;  22 
16;    10  --    19;   7. 
Influence    of    the    speed    on 
the    bottom    and    banks   of 
the  canal  :  XII,  R.P.  2:>2, 
235,    237. 

-  Maximum    speed  :    XII,    13; 

20  —  36;  4,  9  —  43;   1   - 
R.   P.   237,  243. 

-  Speed    for    the    circulation 

of    trains    of    boats  :    XII, 
R.    P.   232,   237. 
in   Germany  : 

Traffic  development  on  the  ca- 
nals :  XII,   13;  19. 
Dimensions    of    the    canals    for 

heavy    traffic:    XII,    13;    1. 
Methods    of    operating    canals  : 
XII,    12;    5   -      13;    2,    7,    12, 
19,    22   -  -   R.    P.    231,    233. 
Expropriation     for    the    access 
to    canals.     (Prussian    law    of 
April    I8t,    1905.)    :    Xll,    42; 
13. 

Span    of    tho    new    canal    brid- 
ges :   XII.    12;    3   —   13;    6   - 
29;    16. 
• —  Berlin    -   Stettin       canal 

XII,   13;   22  —  37;  1.   See 
also    Waterways. 
—  Traffic          development  : 
XII.  13;   22. 

-  Locks  :     XII,     13;     23    — 

14;   4   —   57;   1. 

-  Dimensions  :    XII,    12;    6 
—  13;  6,  22  —  14;  4. 
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Canals    (Inland   Navigation)    (con- 
tinued) : 

-  Operating   method  :    Xll, 
13;   22. 

-  Safety  gates  :  XII,  36;  2 
-    37;    3. 

-  Bank     protection  :     Xll, 
37;   9. 

-  Dattcln-rTamm  canal1  :  In- 
verted syphon  culverts 
(under  the)  :  XII,  36;  2, 
3  —  37;  7. 

Hank      construction     and 

protection  :  XII,  37;  7. 

—  (Dortmund- Ems    canal:  XI  I. 

37;    1,    3,    7,    9.    Sec    also 

Rhine-Wester    canal. 

-  Accident    at    the    lock    of 

Meppen  :  Xll,  29;  7. 

-  Extension     works  :     Xll, 

91;    1. 

Traffic        development     : 
XII,    13;    20. 

-  Damages   ranged    to    agri- 

cultural 'interests  a- 
long  the  canal  :  Xll. 
36;  8  —  42;  10. 

-  Lock    at    Borssum  :    Xll. 

91;    l. 

-  Lock       construction       at 

Hen  richon  burg  :  Xll. 
29;  9. 

Experiences   over   the  re- 
sistance     to       traction 
undertaken       on       the 
canal    :   XII,    12;   2   - 
13;   2 

-  Tests    made    in    order    to 

determine  the  action 
of  the  waves  :  XII,  12; 
22  —  19;  9. 

-  Aspect     of     the     uniform 

bridge-type  of  the  ca- 
nal :  XIT,  29;  17. 
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Canals    (Inland   Navigation)    (con- 
tinued)   : 

—  Cross-«ecti»n>n  :    XII,     13; 

G  —  14;  3  _  19;  7. 

—  Connection  with  the  Em- 

den       harbour  :       XII, 
91;   1. 

—  Working          regulations  : 

XII,  13;  2-0  —  19;  7. 

—  Works  of  the  second  des- 

cent   at    the    boat    lift 
at          Benrichenburg 
XII,   29;  9. 
-  Ems     -     Weser     canal.     See 

Rhine-Weser    canal. 
— -  Finow    canal  :    The    Berlin- 
Stettin    waterway   established 
as  completion   of   the  old   Fi- 
now  canal  :    XII,    37;    1. 
—  Amount    of    the    traffic  : 

XII,    13;   23. 

— •  Masurisch  canal  (East 
Prussia)  :  Dimensions  of  the 
locks  :  XII ,  29;  22. 

—  Reinforced          concrete 

works     on     the    canal  : 

XTT,    29;    22. 

—  Oberland  canal  :  Arched 
road  bridge  of  reinforced 
concrete  near  Draulitten 
(over  the)  :  XII,  29;  3. 
—  Rhino-Weser  canal  (includ- 
ing the  Rhine-Bern  e  canal; 
the  Dortmund-Ems  canal, 
from  Herne  to  Bevergern, 
and  the  Ems  Weser  canal, 
from  Bevergern  to  Hanover): 

—  Sinkmg  fund  for  the  re- 

demption of  the  stock: 
XII,   41;   19. 

—  Development  of  the  traf- 

fic :   XII,    12;    7    --   13; 
13,    21,    22. 
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Canals    (Inland   Navigation)    (con- 
tinued) : 

—  Operating    costs    for    va- 

rious traction  systems  : 
XII,  13;  12. 

—  Costs     of     transportation 

(on)  :   XII,    13;    10. 

-  Expropriation       of       the 

land  areas  along  the 
canal  :  XII,  42;  11. 

—  Operating      methods      on 

the   canal  :    XII,    J2;   5 
-  13;  2,   7,    12,   21. 

—  Concrete    and    reinforced 

concrete    structures    on 
the  canal  :  XII,  29;  21. 
—*  Rhine-Herne        canal        (or 
Rhine-Ems     canal)  :     Con- 
struction    of    the     banks  : 
XII,    37;    7. 

—  Bridges       and        locks     : 

XII,    29;    11,    12. 

—  Reinforced          concrete 

structures  :  XII,  29; 
12  —  R.  P.  2175. 

—  Dimensions       (of       the)  : 

XII,    13;   6   —   14;  4. 

—  Measures  taken   in  order 

to  remedy  to  the  sub- 
sidences of  the  ground: 
XII,  13;  6  --  29;  11, 
12. 

- —  Ems- Weser  canal  :  In- 
verted syphons  of  reinfor- 
ced concrete  :  XII,  29;  21. 

—  Construction         of        the 

banks  :    XII,    37;    7. 

—  Reinforced    concrete   lock 

at  Minden  :  XII,  29; 
12. 

-  Water-section  :    XII,    13; 

6. 

—  Canal     viaduct    over   the 

Weser  at  Minden  :  XII, 
29:   13. 
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Canals    (Inland    Navigation)    (con- 
tinued)   : 

—  Reinforced          concrete 
bridges     over     the    ca- 
nal :    XII,    29;    13,    16, 
18. 
-  Road- bridge    at    Min- 

den  :  XII,  29;  13. 
—  Road-bridge     at     Nie- 
dernholz  :    XII,    29; 
18. 

-  Rhine-Weser-Elbe      canal     : 

Water-supply   (of):    XII, 
1;    4    -  -    2;    12,    16,    25. 

-  Spree-Oder    canal     :    Deve- 

lopment of  the  traffic: 
XII,    13;    19. 

-  Locks   at   Wernsdorf  (on): 

XII,    29;    10. 

-  Water-section  :    XII,     13; 

5. 

-  Operating   method  :    XII, 

13;   19. 

—  Reinforced   concrete  brid- 

ges  (on)  :  XII,   29;  21. 

—  Reinforced   concrete   bank 

protection:    XII,    29;  2. 

-  Teltow       canal    :       Develop- 

ment  of    the  traffic  :  XII, 
13;   20. 

-  Water-section  :    XII,    13; 

6. 

-  Operating    method  :    XII. 

12;   7,    30  —  13;   20. 

—  Lifting  gates  of  the  lock 

at        Klein  -  Machnow 
(on)  :    XII,    37;   4. 
-  in    Austria-Rungari/  : 

—  Overflow    channel    at    Kisto- 

polovec  :    XII,    8;    2. 
-  Canal    from   the    Danube  to 
the  Moldau   and  the  Elbe 
(Project,      of     the)  :    XII, 
R,    P.    186. 


CAN 

Canals    (Inland  Navigation)    (con- 
tinued) : 

—  Canal    from    the    Danube   to 

the  Oder  and  the  Vistula  : 
Construction  (of  the)  : 
XII,  R.  P.  176. 

-  Canals    connecting    the    Da- 

nube, the  Elbe,  the  Oder, 
the  Vistula  and  the  Dnie- 
ster :  XII,  R.  P.   176. 
-  in  Belgium  : 

-  Dimensions    of    canals  :  XII, 

14;    7   --   R.    P.    241. 

—  Movement   of   navigation   on 

the  Belgian  canals  :  XI L, 
R.  P.  241. 

-  Canal  from  Bossuyt  to  Cour- 

trai  :     Protection     of     tlie 
banks:    XII,   38;   3,    4. 
Movement      of       traffic  : 
XII,   R.    P.   241. 

-  Tunnel      of      the     canal  : 

Width    of   the  bottom  : 
XII,  38;   3. 

—  Canal     from     Bruges  to   Os- 

tende  :  Bank  protection  : 
XII,  38;  7. 

-  Movement      of      traffic  : 
XII,    R.    P.    241. 

-  Canal    du    Centre  :    Descrip- 

tion (of  the)  :  XII,  38; 
24. 

—  Lifts    of     the   Clark    sys- 

tem :    XII,    38;   25. 

-  Bank     protection  :     XII, 

38;   35. 

—  Canal      from      Charleroi      to 

Brussels  :    Dimensions     (of 
the)  :  XII,  12;   8  —  14;   8 
-  38;   26. 

—  Historical   (of  the)  :  XII, 

14;  7. 

—  Movement   of   navigation: 

XII,   R.    P.   241 
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Canals    (Inland   Navigation)    (con- 
tinued) : 

—  Special  structures   (Brid- 

ges   and    locks)  :    Xll, 
14;    9. 

—  Bank     protection  :      Xll, 

38;   26. 

-  Improvement          works  : 

XII,   14;  7  —  38;  36. 

—  Canal   from   Furnes   to  Ber- 

gues  :  Dimensions  of  the 
lock  at  Houthem  (on  the): 
XII,  38;  6. 

-  Improvement          works  : 

XII,   28;   6. 

-  Canal    from    Ghent    to    Bru- 

ges :  Bank  protection  : 
XII,  38;  9. 

-  Dimensions       (of       the)  : 

XII,     12;    9    -  -    14;    12 
-  38;    8. 

-  Historical   (of  the)  :  XII, 

14;    10. 

—  Movement  of  navigation: 

XII,   R.    P.    241. 

—  Special    structures    (brid- 

ges) :    XII,    14;    13. 

-  Improvement          works     : 

XII,    14;    11    -  -    38;    8. 

—  Canal   from   Louvain   to  the 

Rupel  :  Terminal  port  : 
XII,  21;  1. 

-  Canal    from   the  Lys   to  the 

Yperlee  :  Dimensionjs  : 
XII,  38;  5. 

-  Protection   of   the   banks: 

XII,    38;    5. 

—  Works    in    the    course   of 

construction  :    XII,    38; 
4. 

—  Canal  from  Mons  to  Conde  : 
Dimensions  :  XII,    38;    24. 

—  Movement      of      traffic  : 

XII,  R.  P.  241. 
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Canals    (Inland   Navigation)    (con- 
tinued)   : 

—  Protection  of  the  banks  : 

XII,   38;    24. 

—  Canal      from      Nieuport      to 

Dunkirk    :      Bank      pro- 
tection :    XII,    38;    6. 

—  Canal    from    Plasschendaele 

to  Nieuport  :  Bank  pro- 
tection :  XII,  38;  6. 

—  Canal    from    Pommeroeul    to 

Antoing  :  Dimensions  : 
XII,  38;  24. 

—  Movement  of  navigation: 

XII,    R.    P.    241. 

—  Protection   of   the  banks: 

XII,   38;   24. 

—  Junction    canal    at    Ghent    : 
Dimensions:   XII,    14;    14. 

—  Quay    walls    (along    the): 

XII,   14;  14  —  38;  9. 

—  Canal    from    Roulers    to   the 

Lys  :  Dimensions  :  XII, 
38;  4. 

—  Protection   of   the  banks: 

XII,    38;    4. 

—  Junction     between     the    ca- 

nals from  Liege  to  Ant- 
werp and  the  Rhine:  XII, 
12;  9  --  14;  17. 

—  Branch   canal   to   Turnhout  : 

Dimensions:    XII,    38;    18. 

—  Bank      protection  :     XII, 

38;    18,    19. 

—  Improvement          works     : 

XII,    38;    18. 

—  Canal     from     Turnhout     to 

Antwerp  :  Dimensions  : 
XII,  38;  19. 

—  Bank     protection  :     Xll, 

38;     19. 

—  Improvement         works     : 

XII,   38;   19. 
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l'u mils    (  Inland    Navigation)    (con- 
tinued) : 

—  Canals   from    Liege   to    Ant- 
werp    :       Improvement      : 
XII,    12;   9  —   14;    15,    17, 
1*  —    38;   14. 
Historical  :    XII,    14;    14. 

-  Special    structures    (brid- 

ges   and    locks)  :    XII, 
14;    17. 

-  Protection    of  the   banks: 

XII,   38;   14. 

-  Canal    from    Liege   to   Maes- 

tricht.    See     also     Lateral 
Canal*. 

Dimension  >     :      XII,     14; 
19    -      33;    14. 

-  Movement  of  navigation: 

XIT,    I\.    \\    241. 

-  Protection    of   the    banks: 

XII,   38;   14. 

-  Improvement          works    : 

XII,    14;    19. 

-  Canal     from      Maestricht    to 

Boiis-le^Duc:     Dimensions: 
XII,    14;    18   --   38;    15. 

-  Movement  of   navigation: 

XJ.I.    K.    P.    241. 

-  Bank      protection  :      XII, 

38;    15. 

—  Improvement     works :  X  [I, 

14;   18  —   38;   15. 

-  Junction    canal    from   the  Meu- 

se    to    the    Scheldt  :    Dimen- 
sions :    XII,    14;    17. 

-  Movement  of  navigation: 

XII,    R.    P.    241. 
Protection   of   the  banks: 
XII,    38;    17,    19. 

—  Improvement    works:  XII, 

14;    17   —   38;    17. 

-  in    Canada  : 

-*-  Statement  of  commerce 
tli  rough  both  American 
and  Canadian  canals  at 
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Canals    (Inland    Navigation)    (con- 
tinued)   : 

Sault-Sainte-Marie,  Mi- 
chigan and  Onta.rio,  since 
1855  (opening  yefu%)  : 
XII,  48;  16. 

—  Yearly    summaries    since 

1887  :  Total  freight, 
its  valuation,  freight 
charges,  average  haul 
or  distance  freight- 
was  carried,  and  rate 
per  ton  per  mile  :  XII, 
48;  19. 

St  Mary's  Fall*  canal  : 
Construction  of  the  first 
and  of  the  now  canal  : 
Nil.  12;  11  -  15;  2,  3, 
5  —  39;  3. 

-  Navigable     depth  :      XII 

84;    22,    24. 

—  Construction  of  the   \\--l- 

land    canal  :     XII,     39; 
3. 
in    the    V-nited   Staff  ft  : 

-  The    ((    thousand    ton    »    Ca- 

nal :  14;  6.  See  also  New 
YtH'k  State  Barfje  Canal. 

-  American       and       Canadian 

Canals  at  Sault-Ste-Ma- 
rie,  Michigan  and  Onta- 
rio :  Statement  of  com- 
merce through  both,  sin- 
ce 1855  (opening  year)  : 
XII,  48;  16. 

-  Yearly    summaries     since 

1887  :  Total  freight, 
its  valuation,  freight 
charges,  average  haul 
or  distance  freight 
was  carried,  and  rate 
per  ton  per  mile  : 
XII,  48;  1<V 

—  Great    Lakes     connection 

canals  :    XII,    3S,    2,    6- 
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Canals    (Inland   Navigation)    (  con- 
tinue* t)  : 

—  General    account    of    the 

canals  in  the  United 
States  :  XII,  36;  4  — 
39;  23, 

—  Facts    relative    to    early 

canals  in  the  United 
States  :  XII,  28;  14  — 
30;  1. 

—  Traffic  on  the  NeAv  York 

State  canals6:  XII, 
236is;  10. 

—  Cost  of  transportation  on 
American  canals  :  XII, 
16;  3  —  48;  19. 

—  Dimensions,  locks,  etc.  of 

private  canals  in  ope-^ 
ration  :  XII,  39;  24. 

—  Dimensions,  locks,  etc.  of 

State  canals  in  opera- 
tion :  XII,  39;  25. 
-  Important  United  States 
Government  canals  in 
operation  :  XII,  39; 
26. 

—  Mileage   and  cost  of   aban- 

doned canals  in  the 
United  States  by  Sta- 
tes :  XII,  39;  27. 

-  Albemarle    and    Chesapeake  : 

canal  and  lock  dimensions; 
period  of  navigation;  cost 
of  construction  and  im- 
provement :  XII,  39;  24 

-  Barataria      and     Lafourche, 

La.  :  Canal  and  lock  di- 
mensions; period  of  navi- 
gation; cost  of  construc- 
tion and  improvement  : 
XII,  39;  24. 

—  Cascades  :  Canal  and  lock 
dimensions;  period  of  na- 
vigation; Government  ex- 
penditure :  XII,  39;  2>3. 
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Canals    (Inland   Navigation)    (con- 
tinued)   : 

—  Cayuga  and  Seneca   :   Canal 

and  lock  dimensions;  pe- 
riod of  navigation;  cost  of 
construction  :  XII,  5;  20 
—39;  25. 

—  Champlain    :  Canal  and  lock 

dimensions;  period  of  na- 
vigation; cost  of  construc- 
tion :  XII,  39;  25. 

-  Improvement     :     XII, 
5;    15,   20  —  12;  12. 

-  Chesapeake    and    Delaware  : 

Canal  and  lock  dimen- 
sions; period  of  naviga- 
tion; cost  of  construction 
and  improvement! :  XII, 
39;  24. 

-  Chesapeake  and  Ohio  :  Canal 

and  lock  dimensions;  pe- 
riod of  navigation;  cost  of 
construction  and  improve- 
ment :  XII,  39;  24. 

-  Construction    of    the    ca- 

nal   :  XII,  30;  2. 

-  Incline      established     for- 

merly at  Georgetown  : 
XII,  39;  28. 

-  Chicago    (Sanitary   and  ship 

canal)  :  Connections:  XII, 
39;  6. 

-  Dimensions  of  the  canal; 

period  of  navigation; 
cost  of  construction  : 
XII,  39;  25. 

-  Construction     :     XII,     R. 

P.    167. 

—  Installation       along      the 
canal    :    XII,    23b/.s;    5. 

-  Delaware    Division     :    Canal 

and  lock  dimensions;  pe- 
riod of  navigation;  cost 
of  construction  and  impro- 
vement :  XII,  39;  24. 
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Canals    (Inland   Navigation)    (con- 
tinued)   : 

-  Delaware    and    Raritan  :   ca- 

nal and  lock  dimensions; 
period  of  navigation;  cost 
of  construction  and  impro- 
vement :  XII,  39;  24. 
. —  Dismal  Swamp  :  Canal  and 
lock  dimensions;  period  of 
navigation;  cost  of  cons- 
truction and  improvement: 
XII,  39;  24. 

-  Drainage    canal.  See  Chicago 

canal. 

-  Erie   :  5;  15,  20  —  16;  3  - 

21;    6    -  -    23;    2    --    236is; 
1  —  39;  6  —  48;  13. 

—  Water    supply    :    XH,    5; 

13,    19. 

—  Dams  of  the  bridge  type 

with  Cam  ere  curtains 
proposed  for  parts  of 
the  new  Erie  canal  : 
XII,  39;  1-6. 

-  Historical    sketch    of    the 

development  of  the  ca- 
nal   :   1;    10  —  5;   13  - 
12;  12. 

—  Canal     and     lock     dimen- 

sions;   period    of    navi- 
gation   :   XII,    5;   13   - 
39;  25,   36. 

-  Oswego  branch  :  XII,  39; 

3. 

-  Cement  used  in  the  cons- 

truction of  the  canal  : 
XII,  30;  2. 

—  Loss  by  percolation:  Xll, 

5;    12. 

—  Investigations       on       the 

depth  to  be  given  to 
*the  canal  :  XII,  20;  12. 

-  Siphons      used      for      the 

locks   :  XII,   39;  20. 


CAN 

Canals    (Inland   Navigation)    (con- 
tinued)   : 

-  Study  of  the  terminals 
of  the  canal;  conclu- 
sions :  XII,  23///.s;  1, 
10. 

—  Traffic  on   the  waterway: 

XII,     12;    29    -       23/^-s; 
10   --  R.   P.   270. 

—  Improvement  works:  Xll, 

5;    15    --    16;    3    --    39; 

26    -  -    R.    P.    240.    See 

also    New    York    8t«t<' 

Barge   Canal. 

-Erie  and  Pittsburgh:  Build- 
ing of  a  great  canal  (be- 
tween)  :  XII,  R.  P.  157. 
Fairfield,  N.  C.  :  Canal  di- 
mensions; period  of  navi- 
gation; cost  of  construc- 
tion .  XII,  39;  24. 

-  Harvey's   canal,   La.  :   Canal 

and  lock  dimensions;  pe- 
riod of  navigation  :  XII, 
39;  24. 

-  Hennopm    :  XII,  39;  27.  See 

also  Illinois  anr  J/f.s.s/.s- 
sip  pi  canal. 

—  Bank    protection     :    Xll, 

39;    28. 

-  Illinois  and  Michigan  :  Xll, 

39;    6. 

—  Canal    and    lock    dimen- 
sions;   period    of    navi- 
gation;    cost    of     cons- 
truction   :  XII,    39;  25. 
—  Illinois  and  Mississippi    (cal- 
led  also   Hennepin   canal): 
XII,   39;  -6,   27. 

—  Canal     and     lock     dimen- 

sions; period  of  navi- 
gation; Government  ex- 
penditure: XII,  39;  2-G. 
-  Bank  protection  :  Xll, 
39;  28. 
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Canal*    (Inland   Navigation)    (con- 
tinued)   : 

—  Concrete     lock    N°    22     : 
XII,    28;    15   --   30;    6. 

-  Keweenaw   :        Description;; 

improvement,  traffic  and 
cost  :  XII,  39;  6. 

—  Canal  dimensions;  period 

of  navigation;  Govern- 
ment expenditure:  Xll, 
39;  26. 

-  Lake    Borgue,    La.     :    Canal 

and  lock  dimensions;  pe- 
riod of  navigation;  cost 
of  construction  :  XII,  39; 
24. 

-  Lehigh     :     Canal     and     lock 

dimensions;  period  of  na- 
vigation; cost  of  construc- 
tion a.nd  improvement  : 
XII,  39;  24. 

-  Louisville    and    Portland     : 

Canal  and  lock  dimensions; 
period  of  navigation;  Go- 
vernment expenditure  : 
XII,  39;  26. 

-  Miami    and   Erie    :   39;    6. 

—  Canal    and    lock    dimen- 

sions; period  of  navi- 
gation; cost  of  cons- 
truction :  XII,  39;  25. 

-  des   Moines   Eapids    :   Canal 

and  look  dimensions;  pe- 
riod of  navigation;  Go- 
vernment expend1!  tiiTe  : 
XII,  39;  26. 

-  Morris    N.    J.    :    Canal    and 

lock  dimensions;  period  of 
navigation;    cost    of    con- 
struction      and      improve- 
ment  :  XII,   39;  24. 
-  Inclined   planes   (in  the): 
XII,  39;   28. 

-  Now      Basin,     La.  :     Dimen- 

sions;   period    of    naviga- 


CAN 

Canals    (Inland   Navigation)    (con- 
tinued)   : 

?ion;      cost     of      construc- 
tion :    XII,    39;    25. 
—  Newborn  and  Beaufort  :  Di- 
mensions;     cost    of    cons- 
truction :    XII,    39;    24. 
-  New  York   State   Barge  Ca- 
nal :   XII,   5;  6,   21   --   12; 
8,    12,    29   —   14;   6  --    15; 
8    --    21;    15    --    23bis;    1, 
10.    See    also    Erie    Canal. 

-  Water    supply    :    XII,    5; 

19    --   30;    5. 

—  Improveme-nt         works  : 

XII,  1;  10  —  5;  14,  17. 

—  Concrete     Crescent     Dam 

(on  the)  :  XII,  30;  5. 

—  Dam  of  the  Delta  Reser- 

voir Storage  :  XII,  30; 
5. 

—  Cost  of  the  project  :  XII, 

12;   13. 

—  Dimensions  of   the  canal: 

XII,    12;    12,    30   —   14; 
6  —  15;  8. 

—  Concrete  locks  (on  the)    : 

XII,   30;   5. 

Use   of    Portland    cement 

in     the    construction    : 
XII,    39;    3. 

—  Rock-breaking     machines 

(on  the)    :  XII,  82;  18. 

—  Construction    of    the    ca- 

nal   :    XII,    R.    P.    167, 
219. 

-  Structures     of      concrete 

and      reinforced      con- 
crete  :  XII,   28;  15,   18 
-    30;   5,    17    --   R.    P. 
2<81. 

—  Increase  of  traffic  :  XII, 

R,   P.  270. 


CAN 

Canal*    (Inland   Navigation)    (con- 
tinued) : 

-  Belt  conveyors  for  de- 
positing concrete  :  XII, 
30;  18. 

-  Ohio   and  Erie  :  XIT,   39;  6. 

—  Canal     and    lock    •dimen- 

sions; period  of  navi- 
gation; cost  of  con- 
struction :  XII,  39;  2-5. 

-  Old    Basin,    La.    :   Canal    di- 

mensions; period  of  na- 
vigation; cost  of  con- 
struction and  improve- 
ment :  XII,  39;  24. 

-  Oiswego  :   XII,   5;   15,   20.   21. 

-  Canal     and     lock    dimen- 

sions; period  of  navi- 
gation; cast  of  con- 
struction :  XII,  39;  25. 

-  Portage  :    XIT.    39;    «. 

-  Accidents   of    navigation  : 

XII,     112;    «. 

—  Canal     and    lock    dimen- 

sions; period  of  navi- 
gation :  XII.  39;  2<J. 

-  Schuylkill    Navigation  :    Ca- 

nal and  lock  dimensions; 
period  of  navigation;  cost 
of  construction  and  im- 
provement :  XII,  39;  24. 

-  St-Clair     Flat*  :      Accidents 

of  navigation  :  XII.  112; 
11,  19. 

-  Development    of    the    ca- 

nal :    XII,     12;     10,     12 
-    15;    1,    6. 

-  Dimension*   of    the   chan- 

nels :     XII,     15;     7 
112;   16. 

-  Traffic  :    XII,     15;     7. 

-  St-Mary's  Falls  :  XII,  39;  6. 

-  Dimensions  of  the  canal; 

period  of  navigation; 
Government  expend  f- 


CAN 

(Inland    Navigation)    (con- 
tinued)   : 

ture  :  XII.  12;  11  — 
15;  2  —  39;  26  —  64: 
22,  24. 

—  Locks.    See  Locks    in   the 
general    matter  index. 

-  Historical    of    the    canal  : 

XII,    12;   10  —  15;   1. 

-  Movable      dams       (swing 

bridges):    XII,    12;     14 
-    15;    12. 

-  Traffic  :    XII,    12;    31    - 

15;  3  --  48;  1-6  -,  R. 
P.  240. 

-  Charges   made  :    XII,    R. 

P.  240.  See  also  Hi>- 
iorical. 

Sturgeon    Bay    :  Description: 
XH,    39;    6,     7. 

-  Dimensions  of  the  canal: 

period  of  navigation; 
Government  expendi- 
ture :  XII,  39;  7,  2<6. 

-  Protection    of    the   chan- 

nels :    XII,    39;    28. 

-  Tennessee  River  :  Canal  and 

lock  dimensions;  Govern- 
ment expenditure  :  XII, 
39;  2G. 

-  Williamette   Falls,    Ore.    Ca- 

nal and  lock  dimensions; 
period  of  navigation;  cost 
of  construction  and  impro- 
vement :  XIT,  39;  24. 

-  Wyoming-Nebraska.       Inter- 

state canal  :  Concrete 
aqueduct  carrying  the 
Spring  Canyon  Flume 
over  a  river  :  XII,  28; 
17  -  -  30;  15. 

-  in    Fi'tmcc    ami    T'o/o/i/V.s    : 
in   France  : 

-  Fncrease    of    length    and    ton 

mileage      of     traffic       on 
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Canals    (Inland   Navigation)    (con- 
tinued)   : 

the  French  canals  :  XII, 
41;  11  12. 

—  Dimensions    of    canals    built 

prior  to  the  railway  era  : 
XII,  16;  1  —  R.  P.  239. 

- —  Dimensions  (ordinary)  fixed 
by  the  act  of  1879  (Frey- 
cinet  programme)  :  XII, 
16;  4  --  41;  11. 

- —  Dimensions  of  the  new  ca- 
nals in  course  of  construc- 
tion :  XII,  16;  5. 

—  Large  section  canals  built  in 

fluvial  valleys  :  XII,  16; 
15. 

—  Traffic  working  of  canals  in 

France  :  XII,  16;  21. 

—  Historical    of    the    develop- 

ment and  systemization  of 
the  canals  in  France:  XII, 
12;  14  —  16;  1. 

—  Length  of  the  canals  admi- 

nistered by  the  State  : 
XII,  41;  12. 

—  Aries   to   Bouc    (from)  :    Di- 

mensions :  XII,    16;  2. 

—  Berry  :    Dimensions  :     XFI, 

16;  2,   19. 
• —  Bourgogne  :    Watersnpply     : 

XII,    16;    15. 
—  Cost  of   transport  :    XII, 

16;     v3. 

-  Briare  (connecting  the  Loi- 
re with  the  Seine):  XII, 
16;  1. 

—  Centre  :    Dimensions  :    XII, 

16;  2,    19. 

—  Combleux  to  Orleans  (from): 

Dimensions  :   XII,    16;   19. 

—  of  the  «  Two1  Oceans  ».  See 

Canal  from  Havre  to  Mar- 
seilles. 


CAN 

Canals    (Inland    Navigation)    (con- 
tinued)   : 

• —  Est       Canal  :      Dimensions  : 
XII,  16;  4. 

—  Loire    to    the    Seine    (Briare 

canal)  :    XII,    16;    1. 

—  Garonne  to  the  Loiro  :  Con- 

struction:   XII,    16;    L8. 

—  Havre    to    Marseille    (from) 

(Canal      of      the      «    Two 
Oceans    »)  :      Project      for 
waterway  :     XII,      12;     18 
-   16;    16,    10. 

—  Loire    to    the    Rhone  :    Con- 

struction:   XII,    16;    IB. 
- —  Marne-Saone  Canal:    Motive 
of  the  lack  of  traffic:  XII, 
12;    19   r-   18;    6,    7. 

—  Application     of     concrete 

to  the  dykes  of  the  re- 
servoirs: XII,  28;  2  — 
31;  4,  5,  26. 

—  Reinforced  facing  in  ram- 
med mortar  at  the 
Bise-1'Assaut  aqueduct, 
for  rendering  the  rub- 
ble quay  walls  water- 
tight :  XII,  31;  10. 

—  Protection    works    at   the 

dyke  of  the  Mouche  re- 
servoir :  XII,  28;  2  — 
31;  7. 

—  Breastworks     and     revet- 

ments of  the  Villegu- 
&ien  and  Charm es  dy- 
kes :  XII,  31 ;  5. 

—  Tolls    authorised    on    the 

canal  :   XII,   16;  21. 

—  Syphons  of  ferro-concrete 

constructed  at  the 
Vaucouleurs  culvert, 
to  fill  the  Liez  reser- 
voir :  XII,  31;  14. 
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Canals    (Inland    Navigation)    (con- 
tinued) 

—  Traffic     and     operating  : 

XII,  12;  19  —  18;  7  - 
R.    P.    226. 

—  Reconstruction  of  the  ca- 

nal :   XII,    14;  6. 

—  Marseilles  to  the  Rhone:  Ca- 

pacity of  traffic  :  XII,  16; 
14. 
— »  'Construction:     XII  ;     95; 

19. 

—  Dimensions  :  XII.  12: 
16,  29  --  16;  5,  11,  17, 
18  -  R.  P.  234. 

—  Cross-section    of    the   wa- 

terway :     XII,     12;     16 
-  16;   12,   13,    IS. 

—  Cross-section  of  the  Rove 

tunnel  :  XII,  16;  13. 

—  Midi  canal  :  Standardisation 

of  the  locks  of  the  lateral 
canal  to  the  Garonne  and 
of  the  Midi  canal  :  XII, 
16;  17. 

—  Perro-ooncrete    foot    brid- 

ge,  on  the  Hennehique 
system,    over    the    Midi 

canal      at      Tonlnn^ei: 

XTT,    31;    2.T. 

—  Montbeliard    to   the     Haute- 

Saone  :  Lock  walls  in   fer- 
ro-concrete   :  XII,  31;  25. 

—  Nantes     to     Basle    :     Inland 

waterway  recommended 
XII,  16;  19. 

—  Nantes     to     Brest  :     Dimen- 

sions  :  XII,    16;   2. 

—  Nord     canal  :      Construction 

of  reinforced  concrete 
gangways  (towpaths)  in 
the  tunnels  of  the  canal  : 
XII,  28;  4—31;  21. 

—  Dimensions    of     the    wa- 


CAN 

Canah    (Inland    navigation)    (con- 
tinued) : 

terway  :  XII,  12;  15, 
29  --  16;  6,  18  --  R. 
P.  234. 

-  Bank   construction  :    XII, 

19;    9. 

-  Organisation    under    Sta- 

te control  of  the  horse- 
haulage  :  XII,  40;  7. 

-  Tolls     authorised    on    the 

canal  :   XII,    16;  21. 

-  Cost  of  freight  :  XII,  18; 

11. 

-  Cross-section    of    the    wa- 

terway :    XII,   12;  16  - 

-  16;  8,   9. 

—  Cross-section   of   the  tun- 
nels :   XII,    16;   9. 

—  Nord-Est  canal  :  Dimensions 

XII,    12;    1C    -      16:    18. 

-  Const  ruction    of    the   wa- 

terway :    XTI,    16;    10. 

-  Toll  levied  on  the  canal  : 

XII,   16;   10. 

-  Cost  of  freight  :   XII,   16; 

10. 

-  Oise-Marne     en  rial  :     Mortar 

\\all  constructed  on  the  wa- 
ter line  (of  the)  :  XII,  31; 
22. 

-  Rhone    to    Cette  :    Enlarge- 

ment of  the  canal    :   XII, 
16;    15,    17. 

—  Roubaix    canal  :    Quay    wall 

constructed     by    the    Hen- 
nebiqua  C°  :    XII,    31;    22. 

—  St-Martin    canal  :    Encorbel- 

led    haulage    gangway    (of 
the)  :   XII,    31;   23. 

-  Articulated    arch  of   rein- 

forced concrete  (over 
the)  :  XII,  28;  4—31; 
2.3. 
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Canals    (Inland    navigation)    (con- 
tinued)   : 

—  Saint-Quentin      canal  :      Di- 

mensions of  the  locks  : 
XII,  16;  6. 

—  Trial   of   keeping  the  ca- 

nal in  good  order  with- 
out stopping  the  navi- 
gation :  XII,  40;  3. 

—  Organisation    under    Sta- 

te control  of  the  horse- 
haulage  :    XII,    40;    7. 
-  Water  supply  of  the  wa- 
terway :    XII,    16;    15. 

-  Somme  canal  :  Cost  of  trans-   ! 

porting  on  the  waterway  : 
XII,   16;  3. 
-  in    Indo-China  : 

-  Formation    of    a    network   of 

canals  :   XII,    83;   25. 
—  in  Great-Britain  : 

-  Water-supply       of       canals  : 

XII,    41;    32. 

-  Improvements       and      pros- 

pects :  XII,  41;  7.  9,  14. 
30,  32,  34. 

—  Financial    procedure   for  the 

acquisition,  unification 
and  improvement  of  ca- 
nals :  XII,  41;  19. 

-  State   aid  :    XII,    41;    34. 

—  Competition    between  water-   | 

ways    and    railways  :    XII,    i 
41;    7,   27,    29. 

-  Canal  dimensions  :    XII,    41 ; 

2,    10,    13,    14. 

-  Construction      and      mainte- 

nance of  waterways  by 
Railway  Companies  :  XII, 
41;  3,  14,  29. 

—  Cost     of     construction     and    I 

maintaining      of      canals  :    j 
XII,   41;    14. 

—  Historical     sketch  :      of     the    | 
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Canals    (Inland   Navigation)    (con- 
tinued) : 

origin  of  the  canals  :  Xll, 
41;  2. 

—  of    railways    and    canals  : 
XII,   41;   28. 

-  Rates  by  railway  and  canal  : 

XII,    ft-    33," 

-  Report   of    the    Royal    Com- 

mission on  canals  and  wa- 
terways of  the  United 
Kingdom  :  XII,  41;  1. 

-  Nationalization    of    the    wa- 

terways :   XII,    41;    22. 

-  ((  Waterway      Board »     (Ap- 

pointment of  a  Central)  : 
XII,  41;  22. 

— •  Northern  system  :  Connec- 
tions with  the  Midland 
system  :  XII,  41;  4. 

-  Midland     system  :     Connec- 

tions with  the  Humber, 
Merisey,  Severn  and  Tha- 
mes :  XII,  41;  4. 

-  A  ire  and  Calder  canal  :  Con- 

nections    (of    the)  :     XII, 

«;  i,  4. 

-  Transport  of  coal  in  com- 
partment     boats       (on 
the)  :     XII,     41 ;     5     - 
74;    8.     . 

-  Birmingham    canal    system  : 

XII,  41;  3,  9,  16,  29,  32, 
35, 

-  Birmingham      and      Fazely  : 

XII,    41;    3. 

-  Birmingham  and  Gloucester: 

Ferro-concrete      coal      tipv 
viaduct  at   Sharpness,   the 
junction  of  the  canal  with 
the  river  Avon  :   XII,   32; 
11. 

—  Birmingham  and  Warwick 
Junction  canal:  XIJ',41;  3. 
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Canal*    (Inland    navigation)    (con- 
tinued) : 

-  Bridgewater      canal  :       XII, 

41;    3,    4. 

-  Reinforced   concrete   arch 

bridges  at  Sale,  Man- 
chester and  at  Roch- 
dale (over  the)  :  XI T, 
32;  8. 

-  Acquirement      (of     the)  : 

XII,  .63;   13. 

-  Caledonian    canal  :    Improve- 

ment :    XII,   41;   21,    23. 
—  Charges    (on    the)  :    XII, 
41;    10. 

-  Chesterfield    canal  :    Mainte- 

nance by  railway  Compa- 
nies :  XII,  41;  29. 

-  Coventry  canal  :  XII,   41;  3. 

-  Crinan  canal:    Improvement: 

XII,   41;   21,   23. 

-  Forth  and  Clyde  canal  :  Kn- 

largment  :    XM,    41;    21. 

-  Gloucester   and    "Berkeley   ca- 

nal :   XII,   41;    15. 
(*rand   Junction    canal  :    Im- 
provement:   XI  [,    41;°,i5. 

—  Leeds    and   Liverpool    canal  : 

XII,   41;   4. 

-  Reinforced  concrete  brid- 

ges -at  Blackburn  and 
Burnley  (over  the)  : 
XII,  28;  5  —  32;  6. 

—  Manchester,  Bolton  and  Bu- 

ry :  Maintenance  by  rail- 
way Companies  :  XII,  41; 
29. 

-Oxford    canal:    XII,    41;    6, 
16. 

-  Sheffield   and    South   Yorks- 

hire Junction  with  the 
Aire  and  Calder  Naviga- 
tion :  Dimensions  of  the 
locks  :  XII,  41;  1. 


CAN 

Canal*    (Inland    Navigation)    (con- 
tinued) : 

-  Trent     and     Mersey     canal  : 

XII,   41;   3,    4,    9,    37. 

-  Dimensions  of  the  water- 

way :    XII,    16;    2. 
-  in   Italy  : 

-  Improvement  of  the  naviga- 

ble conditions  of  the  exis- 
ting canals  :  XII,  42;  1. 

-  Dimensions         recommended 

for  the  network  of  water- 
ways proposed  for  the  val- 
ley of  the  P6  :  XIJ,  12; 
19  --  18;  5. 

-  Network     for     heavy    traffic 

proposed   in  the  valley  :  of 
the   Arno  :   XII,    12;   18  - 
18;    3, 

-  of    tho   P6  :    XFI,    12;    18 

18;    2,    3. 

-  of     the     Tiber  :    XII,    12; 

18  —   18;    3. 

-  Project     tor    co mulcting    the 

valleys  of  tho  Arno  and 
Tiber  :  XII.  18;  3. 

-  Projects    considered    to    con- 

nect the  valley  of  the  P6 
with  the  Mediterranean  : 
XII,  18;  2,  4. 

-  Project    of    canal  :    between 

Milan  and  the,  P6  :  XII, 
42;  20. 

-  between   thje   P6   and   the 

lagoon  :  XII,   42;   20. 

-  from    Milan  to  Lodi   and 

Pizzighettone  :         XII, 
18;    5. 

—  Baiona    canal    of    Ravenna  : 

Reinforced  concrete  lan- 
ding stages  (on  the)  :  XII, 
28;  12  —  34;  10. 

—  Candiano     canal      (Province 

of    Ravenna)  :    Protection 


CAN 

Canals    (Inland   Navigation)    (con- 
tinued)   : 

works  on  the  hanks  : 
XII,  28 ;  12  -  34:  9. 

-  Fosso-Vecchio  canal  :  Bridge 

in  reinforced  concrete 
with  a  steel  frame  work  : 
XII,  28;  11  -  34;  6. 

—  Porto     Corsino    canal    (Pro- 

vince of  Ravenna):  Whar- 
ves executed  in  reinforced 
concrete    (along  the) :  XII, 
28;   12  —  34;  9. 
—  in    the   Netherlands: 

-  Protection    of    the   banks    of 

inland  canals  :   XII,   36;  9 
-  43;  1. 

—  from  Amsterdam  to  the  Mer- 

wede  :  Improvement;  pro- 
tection of  the  slopes:  XII, 
43;  4. 

-  from       Assen       to       Meppel 

(Drentsohe  Hoofdvaart)  : 
Protection  of  the  hanks  : 
XII,  43;  5. 

-  from   Groningen   to   Lemmer 

(Kolonelsdiep  section)  : 
Protection  of  the  banks  : 
XII,  43;  4. 

-  Heusden      canal  :     Widening 

(of  the)  :  XII,  10;  4. 

-  from    Maestricht    to    Bois-Je- 

Due  (Zuid-W'Jltemsvaa.rti): 

-  Dimensions  of  the  water- 

way :    XII,    10;   24. 

-  Improvement    works:  XII, 

1;  19  —  10;  24.  —  43;  5. 

-  Protection   of  the  banks  : 

XII,    43;   5. 

-  Paimerden    canal  :   Depth   of 

'.of    the    channel  :    X'J.l,    10; 
13. 

-  Rijn-Schie.   canal     (New    wa- 

terway   at    Leyde)  :    Protec- 


CAN 

Canals    (Inland   Navigation)    (con- 
tinued) : 

tion    of    the    slopes  :    XJ  I., 
43;   6. 

-  Voorne  canal  :  Protection  of 

the    banks  :    XII,    43;   6. 

-  Wilhelmina     canal  :     Protec- 

tion   of    the    slopes  :    XII, 
43;  6. 

—  from    Zwolle    to    the     Yssel 

(Willemsvaart)  :       Protec- 
tive   covering    of    the    slo- 
pes :  XII,   43;  5. 
-  in   Russia  : 

-  See  also  Waterways  in  Rus- 

sia (systems  of). 

-  Augustovski  canal  :  XJ  1 ,  44; 

18. 

-  Beloserski    canal  :     XII.    44; 

16. 

-  Beresina  canal  :  XII,  44;  17. 

-  Dnieper-Bug      canal  :      XI  I, 

44;   18. 

-  Don-Volga     canal  :    Destruc- 

tive   action    of    the    waves 
(on    the)  :    XII,    12;    22    - 
19;   9. 

-  Traction     by     cable     be- 
tween   the    locks     (of 

the)    :   XII,    12:   23—19: 

13. 

-  Cross-sections         adopted 

for  the  canal  :  XII,  12; 
22,    28  —  19;  9. 

-  Longitudinal    profile    (of 

the)  :    XII,    19;    13. 

-  Locks    of    the    waterway. 

See   Locks. 

—  from  the  Duua   to  the  river 

Aa  :   XII,   44;    19. 

—  Lake     Ladoga     canal-;  :     Di- 

mensions of  the  waterway: 
XII.   12;   21    --  19;   7. 
—  Tests   of   boats   made    (on 
the)   in   order  to  deter- 
mine   the    influence    of 
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Canals    (Inland   Navigation)    (con- 
tinued)   : 

towing    on     the     canal 
banks  :   Xlf,    12;   21   - 
19;    7. 

-  Nord-Katherine   canal    (con- 

necting the  river  Kama 
with  the  Northern  Dvi- 
na)  :  XII,  44;  17. 

—  Nouvello-Marie    canal  :    XII, 

44;  16. 

-  Obi-Yenisei   canal  :   XII,    44; 

19. 

—  Oguinski  canal  :  XII,  44;  18. 

-  Onega  canal  :  XII,  44;   16. 

—  Tikhvine  and  Marie  canals  : 

XII,  44,    15. 

—  Canal     connecting     together 

the-  Danube,  the  Elbe,  the 
Oder,  the  Vistula  and  the 
Dniester  :  XII,  R.  P.  176. 
-  in   Sweden: 

—  Determination    of    the    most 

economic  depth  for  canals 
(Study  relative  to  the 
Trollhattan  canal)  :  X.T, 
20;  5. 

—  Principles  of  operating:  XII, 
20;    17. 

-  Dimensions  of   canals  :   XII, 

45;   3,    7,    17. 

-  Radius  for  curves  :  XII,  45; 

7,    17. 

-  Canal    network    in    Sweden  : 

XII,  45;  3  --  102;  4?  — 
109;  5. 

—  Table  of  canal    and  lock  di- 

mensions in  Sweden  :  XII, 
45;  3. 

-  Alkiste     canal     :      Enlarge- 

ment :    XII,    109;  '6. 
-  Roller       bascule      bridge, 
system      Scherzer      (on 
the)  :    XII,    109;    6. 
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Canals    (Inland    Navigation)    (con- 
tinued) : 

-  Dalsland      canal  :      Develop- 

ment,   depth     of     channel, 

dimensions   of  locks:   Xlf, 

36;    11  —  45;    3,    16. 

-Movable  bridges  (on  the): 

XII,   102;    47     -  109;  5. 

—  Gotha  canal   (from  lake  Va- 

nern  to  lake  Vattern   and 
to  the  Baltic)  : 
—  Oanal     and     lock     dimen- 
sions :    XII.     20;    3,     16 
-   45;   3. 

—  Movable  bridges   (on  the): 

XII,   102;  47  —  109;  5, 
14,    17. 

-  Hjalmare     canal  :     Develop- 

ment;    depth;      dimensions 
of    locks  :    Nil,    45;    3. 

—  Movable  bridges  (on  the): 

XTI,   102;  47  —  109;  5. 

-  Kinda    canal  :    Development; 

depth;         dimensions        of 
locks  :    Xfl,    45;    3. 
—  Orebro   canal  :  Development; 
depth;  dimensions    of  locks: 
XII,   45;   3. 

-  Saffle    canal  :    Development; 

depth;  dimensions  of  looks: 
XII.  45;  3. 

—  Movable  bridges   (on  the): 

XIF,   102;   47  —  109;  5 

—  Sodertelje    canal     :    Develop- 

ment: depth;  dimensions 
of  locks  :  XII,  20;  3  —  45; 
3- 

—  High    level    fixed    bridge 

Con     the)     :    XI  I,     102; 
49   —   109;    12. 

—  Movable,    bridges  (on  the): 

XII,     102;    47  109; 

5,    6. 

-Improvements:    XJ.J.    45; 
18. 
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Canals    (Inland    Navigation)    (con- 
tinued)- : 

—  Stallbacka    canal  :     Enlarge- 

ment :    XII,    45;    8,    15. 

—  Stromholms  canal   :  Develop- 

ment; depth;  dimensions 
of  locks  :  XII,  43;  3. 
—  Stora  Lee-Oaten  New  canal: 
Description  of  the  water- 
way :  XII,  36;  11  -  -  45; 
16. 

—  Tingstadsvass    canal    :    XII, 

109;   13. 

—  Torshalla      and      Eskilstuna 

canal:  Development;  depth; 
dimensions  of  locks  :  Xll, 
45;  3. 

-  Trollhattan  canal  :  Develop- 
ment; depth;  dimensions 
of  locks  :  XII,  12;  24,  30 

-  20;   3,    11,    19  —  36;    10 

-  45;   3,    4,   7,    11. 

—  Protection  of    the  banks: 

XII,  45;   10. 

-  Dredgings   :   XII,  45;   10. 

—  Removal    of    rock    under 

water  :  XII,  45;   10. 
—  Lighting    and    beaconing: 
XII,    45;    15. 

-  Operating   :   XII,   20;  18. 

—  Bridges   :   Dimensions  (of 

the)    :    XII,    45;    15    - 
102;  47  —  109;  5,  15. 

—  Movable  bridges   (of  the): 

XII,    102;  47  —  109;  5, 
15. 

—  Harbours    on    the    water- 

way   :    XII,    45;    16. 

—  Improvement    works;    fu- 

ture dimensions    :  XII, 
12;   24   —  20;  4  —   36; 
11   —  45;  4  —  88;  3  - 
100;    20  102;    50    - 

109;    15 

—  Hydro-electrical        power- 
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Canals  (Inland  Navigation)  (oon- 
^inued)  : 

plant   at  Trollhattan    : 
XII,  20;  18. 

—  Speed    of    vessels    on    the 
waterway   :  XII,  45;   7. 

-  Vanersborg-Uddevalla  :  New 

capal  proposed  (between): 
XII,  20;  13. 

-  Waterways    connecting    the 

lakes  of  Sweden  (Malar, 
Hjalmar,  Vanern,  Vat- 
tern)  with  each  other  and 
the  neighbouring  seas  : 
XII,  20;  2,  15. 
Canals  (Ocean  Navigation).  See 

Maritime   Canals. 

Canals   crossing  a  watershed  :  XII, 

16;    1,    20    -  -    19;    13.     See    also 

Canals    (Inland   Navigation). 

—  Briare  canal  (connecting  the 

Loire    with    the    Seine)     : 

Age   (of  the)   :  XII,  16;  1. 

—  Canal   from  the  Don   to  the 

Volga  :  construction  and 
operating  (of  the)  :  XJ1. 
19;  13. 

Diversion  canals  :  XII  44?m;  6. 
See  aLso  Lateral  canals. 

Canals  of  heavy  traffic. 

—  Advantages  of  large  dimen- 
sions   for    canals    :    Xll,    12; 

29  --  14;   2  —  16;    15,    19 
-  20;   13. 

—  Dimensions  to  be  assigned  to 

canals     of    heavy    traffic: 
principles     of      operating; 
dimensions  and  equipment 
of  the  locks   :    XII,   12;   1. 
7,  10,  14,  18,   20.  24.  27  - 
13;   1    —  14;  1  --   15;   1   - 
16;  1     -  18;  1  —  19;   1  - 
20;    1    —    R.    P.    226,    227, 
229.     231,     233,     237,     239, 
244.   253.    388. 
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(Inland   Navigation)    (con- 
tinued)   : 

-  Dimensions   giving   the  least 

amount  of  the  cost  of 
transportation  :  XII,  K. 
P.  231. 

—  Standardization    of    the    di- 

mensions:  XII,   R.    P.  22©, 
230. 
Canals  of   heavy   traffic  : 

—  in  Austria  :  XTT,  K.  P.  244. 
in   Belgium    :  XTT,    12;   7.   28 

-  14;    1. 

-  in   France  :  XII,  12;  tl.   2S, 

2-9  _-  16;  1  -  -  K.  l>.  228, 
234. 

-  in   Gi'niiani/  :   XII,  12;  1,  27 

-  13;  1  —  R.  P.  228,  231. 

-  in  Italy  :  XII,  12;  18,  28  - 

18;    1,   o          K.    P.    228. 

-  in   Itussia    :   XTT,    12;   20,   28 

-  19;  1. 

-  in   ti'ic   rnitrd  States  :   XII, 
12;    10,    28,   29,    30  —  15;    1. 

-  in  Sweden  :  XTT,  12;  24,  28, 

30  —  20;  1. 

—  Irrigation  Canal*:  sanitary  ca- 
nals and  canals  for  hydro- 
rleetric  power  plants.  See 
also  Irrigations;  hydro-electric 
power  plants. 

-  Dams    constructed    for    im- 

pounding \vater  used  to 
feed  irrigation  canals  : 
XII,  28;  17  --  30;  14. 

-  Concrete  and   ferro  concrete 

channel  revetments  of  ir- 
rigations and  sanitary  ca- 
nals :  XII,  28;  17  --  30; 
14  —  31;  17*. 

—  Construction     of     irrigation 

canals  :     XTT,      28;    17    - 
30;    14. 

-  Watertight  ness  works  on  ir- 
rigation canals  :  XFI,  31; 
17. 
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Irrigation  Canals   (continued)    : 
—  in  France  : 

-  Brillanne    canal     (feeding    a 

hydro-  electrical  power  sta- 
tion on  the  Durance):  Con- 
crete pylons  at  the  mouth 
of  the  head  race  :  XII,  31; 
18. 
-  Concrete  retaining  Malls 

in  the  head  race  :  XiT, 

31:  18. 
—  Concrete     revetments     of 

slopes  :  XII,  31;  18. 
—  Head  race  of  the  hydro- 
electric station,  on  the 
Durance,  at  Ventavon, 
(  increte  works  (of  the): 
XFT.  31;  19. 

-  Ferro-concrrte  drainage 
gallery  at  .  \rcueil-Ca- 
chan  (near  Paris),  for 
improving  tlm  condition 
of  the  river  Hievre  :  XII, 
31;  13; 

-  Carpentras    irrigation    canal: 

Masonry      aqueduct      with 
fcrro   -   concrete      channel 
trough    (of    the):    XII,  31; 
17. 
-  Revetment    of    tVrro-con- 

crete  (at  the):  XII,  31; 

17. 
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Ferro-eoncrete      revetments      of 

.  the  banks  and  the  bottom   of 

irrigation  canals   :  XII,  35;  5. 

-  in  tin'  I'nitrd  States  : 

-  Chicago    Sanitary    Ship    ca- 

nal      (Chicago      Drainage 
canal)  :    XTT,    236  /x;    5    - 
39;  6,  2*S  —  R.    P.    167. 

-  Main   canal   of    the   Kalmath 
Project    in    Oregon    :    In-take 
gates,  gate  house  and  concrete 
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litigation  Canal*    (continued). 

(along  the)    :   XII,   28;   17   — 
30;    15. 

-  South  canal  of  the  Umcom- 

pahgre  Project  in'  Colo- 
rado :  Series  of  drops  in 
concrete  lined  :  XII,  30; 
15. 

—  Tieton    Canyon    canal   of  the 

Yakima    Project    in    Was- 
hington    :    Concrete    lined 
section  (of)  :  28;  17  —  30; 
15. 
Lateral  canals. 

-  Advantages    (of)    :    XII,    R. 

P.    201. 

-  Water-supply   :  XII,    10;   2»3. 

-  Cost   of   construction    :    XII, 

1;   11   --  4;  16  —  6;  7,   12 

-  12;  17  —  R,  P.  201. 

—  Construction  of  lateral  ca- 
nals :  XII,  1;  9,  11,  16,  19, 
20  —  2;  5  —  4;  1,  15,  23 
-6;  2,  '7,  11,  12  —  9;  10  — 
10;  17,  25,  29  —  11;  2,  6, 
17,  42,  70  —  12;  17  —  16; 
16  —  36;  10  —  39;  10,  27 

-  Wbis;   5,  6  —  45;    8  - 
R.    P.    173,    1:77,    182,    185, 
191,     19'5,     199,     200,     201, 
202,     217,     245,     293,     294, 
386. 

—  in  Austria-Hungary  : 
Lateral  canal  of  the  Danube 

at  the  Iron  Gates   :  XII, 
R.    P.    294.    See   also   Iron 
Gates. 

—  in   Belgium    : 

-  from  Liege  to  Maestricht: 
XII,14;15,19  —  38;   14. 

—  in  France  : 

—  Improvement  of  the 
waterway  :  XII,  14; 
ID  —  38;  14. 


CAN 
Luti'.i-al  Canals   (continued)    : 

-  Protection       of        the 
banks  :  XII,  38;  14. 

-  Lateral    canal  :    to    the    Ga- 

ronne :  Development  ; 
number  of  locks;  cost  : 
XII,  4;  16  -V-  16;  17,  19. 

-  to  the  Loire   :  Development; 

number  of  locks;  cost  : 
XII,  4;  16  --  16;  16. 

—  to  the  Oise:  Trial  of  keeping 

the  canal  in  good,  under 
without  stopping  the  na- 
vigation :  XII,  40;  3. 

-  to    the   Rhone    (proposed)     : 

XII,    12;    17    --   16;    16  - 
B.    P.    199. 
-  in  Xetherland  : 

Lateral  canal   :  from  Dieren  to 
Hattem    :  XII,   10;   17. 

—  from   Maestricht  to   Liege    : 

Dimensions  of  the  water- 
way :  XII,  10;  25. 

—  from    Maestricht   to    Bois-le- 

Dm;  (Zuicl-Willemsvaart): 
construction  of  the  water- 
way; dimensions;  improve- 
ment works;  protection  of 
the  banks  :  XII,  1;  19  - 
10;  24  —  43;  5. 

—  of   the   Yssel    :    Construction 

of  the  canal   :  XII,  1;   18. 

—  Zuid-Willemsvaart    :  See  ca- 

nal lateral  from  Maestricht 
to  Bois-le-Duc. 

—  in   Russia   : 

—  Lateral    canal    proposed     at 

the  cataracts  of  the  Dnie- 
per :  XII,  44?>/x;  6  —  R. 
P.  291. 

—  in  Sweden  : 

—  Lateral   canal   at   the  «KarPs. 
Graf»  :  XII,  45;  8,    14. 
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Lateral  Canals   (continued)    : 

—  in  the  United  Mates  : 

—  Cascades    canals     :     (Co- 

lombia River)  :  Da-ed- 
gings; length;  number 
of  locks;  cost  :  XII, 
4;  16. 

-  Colbert  Shoals   :  (Tennes- 

see River)'  :  Length; 
number  of  locks;  cost  : 
XII,  4;  16,  17. 

—  Des  Moines  Rapids:  (Mis- 

.sissipi  River)  :  Dredg- 
ings;  length;  number 
of  locks;  cost  :  XII, 
4;  15,  16,  17  --  R.  P. 
223. 

-  Muscle    Shoals     (Tennes- 

see River)  :  Dredgings; 
length;  number  of 
locks;  cost  :  XII,  4;  2, 
15,  16,  17. 

-  &  Marys  Falls  :  Length; 

number  of  locks ;t  cost  : 
XII,    4;    16.     See    also 
Canals    (Inland    Savi- 
gation). 
-  Lateral  canal  of  the  Muskin- 

gum   River   :  X I  f,  4;  17. 
Canals  used  for  two  purposes  (navi- 
gation  and   motive   power  or   ir- 
rigation   :  XII,   16;   17. 
Canal-aqueducts    :  XII,  37;   f. 

—  of  ferro-concrete  :  Percolations: 

XII,    31;   26. 

—  in    France  : 

-  Bise  1'Assaut  aqueduct 
(Marne-Saone  canal) 
Reinforced  facing  in  ram- 
med mortar  for  render- 
ing the  rubble  quay  walls 
watertight  :  XII,  31;  10. 
—  of  ferro-concrete  on  the  head 
race  of  the  hydro-electric 
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('fin(il-(i<iiu'tlin-ts    f  continued)    : 

station  :  at  La  Brillanne  : 
XII,    31;    19. 

-  on  the  Durance,   at  Ven- 
tavon  :  XII,  31;  19. 

-  Grand  Beat  canal  aqueduct  : 

XII,   31;   19. 

-  Lauzaii  canal  aqueduct:  XII, 

31;  19. 

-  in  Gernninij   : 

-  Canal  viaduct  over  the  Wc- 

ser   at  Minden    :    XII,    29; 
13. 

-  Canal  viaduct  over  the  Stet- 

tin railway  at  EberswaMr: 
XII,    29;    22. 
Candiano  canal   :  Protection  of  the 

sandy    banks:    XII      28;     12    - 

34;  9. 
Canon    of    Niagara     :    Comparison 

with   the  cait   of    Culebra    :   XII, 

R.    P.    168. 
Cantabrian    Sea    (Spain):    Removal 

of     rock     in     several      port*,     on 

the  coast    (of   the)  :   XII,    81;   '2. 

7,   9,   ]3. 
Cantilever    bridges.    See    Bridi/i'*    : 

Fixed    bridges. 
Cape   Charles,    Va.  :  Bulkhead  Avith 

reinforced     concrete    sheet     j)iles 

(at)     :    XII,    28;    17    -  -    30;    1.3. 
Cape    Cod    canal    :   Dipper    dredges 

(in    the)     :    XII,    R.    P.    352. 
C'apelle-au-Bois     :    Bascule    bridge 

(at)     over    the    maritime    canal 

from    Brussels    to    the    Rupi-1     : 

XII,    102;    23    --    104;    24. 

-  Railway    swinging    bridge     (at) 

over    the    same    Canal  :    XII, 
102;   23  —  104;  25. 
Capetown    :   Depth  of  the  harbor    : 

XII,    64;   ||2,    24   —   68;    16. 
Capstans  (Hydraulic  and  electric): 
XII,   12;   14  — .  15;   10  —  71;    22, 
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27  --  74;  2,  13  --  76;  5  -  78; 
5  —  97 •  5  __  100;  12.  See  also 
Mechanical  equipment  of  ports. 

CAPUGCIO'S  scheme  for  a  canal 
through  the  Apennines  connec- 
ting the  valley  of  the  P6  with 
the  Mediterranean  :  XII  18;  2. 

Car  (Type  of),  capable  of  circu- 
lating both  on  the  road  and  the 
tram-rails  :  XII,  24;  6. 

Caribbean   Sea   :   XII,    65;    13. 

GARBONNAZI'S  scheme  for  a  canal 
through  the  Apennines  connec- 
ting the  valley  of  the  P6  with 
the  Mediterranean  :  XII,  18;  2. 

Cardiff   :  Coal   loading   (at)    :  XII, 
74;    11. 
Dimensions   of  the   locks    (at)    : 

XII,    68;    29. 
-  See   also  Maritime  Ports. 

Careening  of  vessels.  See  Means 
for  docking  and  repairing  ves- 
sels. 

CAREY,  A.  E.  :  XII,  89;  1,  9,  10  - 
96;  1,  13,  19  --  R.  P.  3«68. 

CAKMIXE    :   XII,   42;  21. 

Carnot  Dyke  at  Boulogne  :  Pro- 
longation (of  the)  :  XII,  95;  2, 
5,  21. 

Caronte  Trance)  :  Railway  swing 
bridge  (of)  :  XII,  102;  34  —  106; 
14. 

Carpentras  Irrigation  canal:  Ferro- 
concrete revetment  of  the  chan- 
nel :  XII,  31;  17. 

Carriage  between  waterway  and 
urban  destinations  :  XII,  21; 
3  —  24;  4,  8,  9. 

See  also  Cost  of  transport. 

CAKSTANJEN  :  Drum  dams:  XII,  11; 
40. 

Cascades  canal  on  the  Columbia 
River,  Oregon  :  Pqwer  capstans 
placed  on  the  walls  of  the 
locks  :  XII,  12;  14  —  15;.  10. 
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—  Length  of  the  canal;  number 
of  locks;  cost  of  establishment; 
operation  and  care  costs  : 
XII,  4;  16. 

—  Canal      and      lock      dimensions; 

period  of  navigation;  Govern- 
ment  expenditure    :   XII,    39; 
26. 
Caspian   Sea   :   XII,    11;   5«6,   57  - 

44;  2,  4,    9,  2-9,  30. 
Cassagne   :  XII,  90;   12. 
Cassel    :    Ship-goods  traffic  on  the 

Fulda  (at)    :  XII,  2;  5, 
CASTEL   (du)   :  XII,  73;  28. 
CASTENDIJK    :   XII,    11;   27,    29. 
CASTIGLIONE,   Antonio  (and  Beretta, 
Mario)    :  XII,   36;  1.   7  —  42;   1 

-   R.    P.    291. 
Catania    :  Depth  of  the  harbour   : 

XII,   64;  23,   25. 
Cataracts.    See  also   Falls;  Eapids. 

—  on    the    Danube     :    Regulation 

works    (at    the)     : 

—  at  the  <(  Iron  Gates  »  :  XII, 

84;  6,  7,   8.   See  also  Iron 
Gates. 
-  at  Suez   :  XII,  84;  G.   7. 

-  on  the  Dnieper    :  Improvement 

of   the  navigation    (at   thf)    : 
XTT,    11;   31    —36;    10   -      44; 
17,    30    --    44b?s;    1,    3,    7    - 
R.    P.   291,    294. 

—  at   the    cataracts   of    Nenas- 

syteteki,  Souroki,  Staro- 
naidakski,  Volnigski  and 
Volny  :  XIT,  447; /.s;  5  — 
R.  P.  292,  293. 

—  on  the  Duna  :  Improvement  of 

the  navigation   (at  the)  :  XII, 
44;  30. 

-  of  the  Niagara  :  XII,   39;  2,  6. 
CATHERINE     II     (Empress)  :     Works 

undertaken    (by)  :    XII,   44;    17. 
Cattegat.    See   Kattegat. 
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CAUER    (Rathenau    and)  :    Xll,    16; 

2K). 
Caughdenoy    Dam.    in    the    Oneida 

Rivor  :    Height    (of    the    fixed)  : 

Xll,    5;    19. 
OAUMSETT  :      Performance      of      tlie 

rock-breaker    ((     Caumsett    »     at 

Banger,    Maine:    Xll,    82;   23. 
Cayuga  canal  :  XII,  5;  21). 
Cayuga  Lake  :  XII,  5;  20  —  15;  8. 
Cayuga   and   Seneca   Canal  :   Canal 

and    lock    dimensions;    period    of 

navigation;  cost  of  construction: 

XII,    39;   '25. 
Cement     gun  :     Repairing     (with)  : 

XII,  28;  19  —  30;  5,  21. 
Cement.    See  Structural  Materials. 

-  Armoured  cement  :  XII,   31;  20 

-  78;   o.    Se     al<o    Itcinforccil 
concrete, 

—  Reinforced  screening  wall 
at  the  Settons  dyke  :  Xll,. 
28;  3  -  31;  13. 

Cement  mortar  blown  on    hy   com- 
pressed air.  See  Cement  gvn. 
Centre  Canal    (Belgium):  Lifts   of 
the   Clark  system:   Xll.    38;   25. 

-  Dimensions   of    the    locks  :    Xll, 

38;   25. 

-  Protection    of    the    hanks:    XH, 

38;    25. 

Centre  Canal  (France)  :  Dimen- 
sions (of  the)  :  XII,  16;  2,  19. 

Ceresite.   See  Structural  Mat '' rial*. 

CKKKTU  i.  TANKONI  :  Ferry  bridge 
(of  the  type)  :  XII,  107;  4,  9, 
12, 

Cette  :  Canal  from  the  Rhone  (to): 
Widening  and  deepening  (of 
the)  :  XII.  16;  15,  17. 

-  Depth     of    the     harbour  :    Xll, 

64;   5,   22,   26   —  83;   6. 
Dyke     of     stone     pitching     and 

blocks   (at)  :   Xll,   95;    23,   26. 
^Maintenance     dredging     of    the 
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harbour;     tonnage     of    goo<K 
handled    :   XII,    83;    6. 
Suing    bridge    (at)  :    XM,    102: 

34  —    106;    14. 

CIIXKKOL'S     scheme     for     a      canal 
through    the  Apennines  connect- 
ing the   valley  of  the  P6  to  the 
Mediterranean  :   XII.   18;   2. 
Chagres  River  :  XII,  R.   P.   1.52. 

ClIAMHKKI.AIN    :     XI]     65;     5. 

Champ       (Isere)  :       Ferro-com  i  ete 

conduits   executed    at    the  hydro- 

elrctrical    works    (of)  :    Xll,    31; 

15. 

( hamplain    (anal.    See  Canals. 
Champlain    Lake:    XII,    5;     15    - 

15;    8. 

Channel-.  Si  e    Miirif  inn-    ('Imiini-lx. 
CHANOINI-:  :    Dams     (of     the     type): 

XII,    39;    16. 
Characteristics   of   rivers.    Sc«     ///- 

vers. 
Charcnte  :    Transporter     bridge    at 

Martron.     near     1'ocliefort     (over 

ilie)  :   XII.    102;   :r,          10/1;  9   - 

106;  18. 
Charges    of    navigation.    See    Ship 

ilncs. 
Cn.\K(.i-KK.\n.,     A.  :    Xll.     24;     15    - 

I?.    P.    150,    384,    3'!>s. 
Charleroi   to   Brns^el-,  canal   (from): 

Dimensions   of    the    channel    and 

the    locks  :    Xll,    12;    8   --    14;    8. 

9   —   38;    2<i. 
-    Protection   of   the   banks  of   the 

wati'-rway  :    XIF,    38;    20. 
See   :iKo   <'>mals. 
Cliai  lest  own,     S.     C.  :     Dry     docks 

(of)  :   XII,   52;  8  —  53;   IS. 
-Depth    of    the    -harbour:    Xii. 

62;  6   —   64;    22,    24. 
Charines     dyke  :     Breastwork     and 

revetments     of     the     slopes      (of 

the)  :   XII,    31;   5.    7. 
See   also  Di/k<'.<  of   reservoirs. 
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Charmes  reservoir  :  Capacity  of 
the  reservoir  .and  dimensions  of 
the  dyke:  XII,  31;  7. 

Chatham  :  Emptying  of  the  dry 
dock  (at)  by  means  of  pumps 
with  vertical  spindles  :  Xli,  53; 
7. 

Chattanooga,  Tennessee  :  Dam  of 
concrete  at  Me  Call's  Ferry  for 
power  purposes,  on  the  Susque- 
hanna  (at)  :  XII,  28;  16  —  30; 
10. 

Chekona    River  :    XII,    27;    11    - 
44;    16,    19,    30. 

-  Construction     of     the     port    of 

Tcherepovetz    (on   the)  :   Xli, 
27;   11. 

-  Locks  (of  the)  :  XII,   12;  22  - 

19;   10  —  44;   30. 

Cher  River  :  Canalization  (of  the): 
XII,  R.  P..  201. 

Cherbourg  :  Construction  of  a  gra- 
ving dock   (at)  :  XII,    52;   10   - 
56;  2.    See  also  Means  for  dock- 
ing   and    repairing    vessels. 

—  Depth    of     the     harbour  :    XII, 

64;    5,    23,     25. 

—  Roller   travelling  bridges    (at)  : 

XII,    102;   34   —   106;    16. 

—  Roller-gate  of  the  graving  dock 

(at)  :  XII,  52;  10  —  56;  6. 

Chesapeake  canal  (Albemarle  and): 
Dimensions  of  the  canal  and  of 
the  locks;  period  of  navigation; 
cost  of  construction  and  impro- 
vement :  XII,  39;  24. 

Chesapeake  Bay  and  Long-Island 
Sound:  Inter-Coastal  canal  (bet- 
ween) :  XII,  21;  6  —  23;  2. 

Chesapeake  and  Delaware  canal  : 
Dimensions  of  the,  canal  and  of 
the  locks;  period  of  navigation; 
cost  of  construction  and  impro- 
vement :  XII,  39;  24. 
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Chesapeake  and  Ohio  canal.  Incli- 
ne for  canal-boats  at  George- 
town (on  the)  :  XII,  39;  28.  See 
also  Canals. 

Chesterfield  canal  :  Maintenance 
by  a  railway  Company  :  XII,  41 ; 
28. 

CHEZY'S  formula  :  Depth  attaina- 
ble by  regulation  of  rivers  :  XII, 
4;  6. 

Chicago  :  Sanitary  ship  canal  (of). 

See  Canals. 

-  Harbour    (of).    See    Ports :    In- 
land ports. 

—  International    Congress    of    En- 

gineering  (at)   in   1893  :  XII, 
1;  8  -  5;  2.  ' 

—  Terminal  transfer  Railway  brid- 

ge    in     Chicago  :    Width    (of 
the)  :  XII,   103;    4. 
CHIODO    (Gen.)  :   XII,    59;   5. 
Chippis  :  Reinforced  concrete  brid- 
ge (at)  :  XII,   29;  17. 
CHOVGENOFF  :  XII,   R.   P.   172. 
Christian! a  :    Depth    of    the    port  : 
XII,    64;  4,   23,   25. 

—  Lifting    power    of    the    floating 

dock    (at)  :  XII,   60;  6. 
Civita-Vecchia  :  Depth  of  the  port: 

XII,   62;  6,    8  —  64;  2>2,   24. 
CLAPP    (Prof.)  :    XII.    R.     P.     263, 

266,   267. 
CLARK  :  Coal  loading  apparatus  (on 

the  system)  :  XII,   73;   34. 
-  Lifts  (on  the  system)  :  XII,  38; 

25. 

CLARK,  Lyonel  :  XII,  53;  19,  21. 
CLARK     (and    Stanfield)  :    Floating 

docks   (om  the  system)  :  XII,  52; 

15,   17  —  58;  6  —  60;  5. 
Cleveland,    Ohio  :   East   breakwater 

(of)  :  XII,  94;  9. 

—  Harbour    (of )  :    See    Ports  :   In- 

land   ports. 
Clinker  :  XII,   31;   13. 
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Clyde  River  :  XII,  62;  12  —  67;  2. 

Se-s  also  Rivers. 

Coaltar.    See  Structural  Materials. 
Coal   loading   (to   fill  up   vessels)  : 

XII,  74;  11  —  76;  17,   19. 
Coal  :    Machinery    (for    handling). 

See    Mechanical     equipment     of 

ports. 

-  Means   to   reduce  the  deprecia- 

tion of  value  by  treatment  : 
XII,  71;  23  —  72;  6  —  74;  8, 
10,  11  —  76;  17. 

-  Transportation    (of)  :    XII,    72; 

7   --   74;  8  —  76;    11. 

Coal-tips  :  See  Mechanical  equip- 
ment of  ports :  Machinery  for 
handling  coal. 

Coatings  :  XII,   91;  2  —  97;  4. 

-  Reinforced    coatings:    XII,    31; 

8,   10. 

-  on   the  Boussiran  system  :  XII, 

31;  8. 

-  with  tar  layer  :  XH,  31;  11,  27. 
—  with    siderosthenlubrose  :    XII, 

91;  2. 

COBLENTZ  :  XII,  73;  38. 

COBLENTZ  (Babin,  Tart  rat  and)  : 
XII,  102;  30  —  106;  1  -  K.  I*. 
381. 

Coefficient  of  rugosity  :  XII,  9;  9. 

COELS  VON  I>KR  BRmoiuvN  (FreiheiT 
von)  :  XII,  R.  P.  150,  384,  362. 

Cofferdam  of  sheet  piling,  con- 
sisting of  timber  baulks  pieced 
together  in  rolled  joists  :  XII, 
100;  26. 

COENE    (de)  :  XII,   11;  21,   22. 

COIGNET  :  Reinforced  concrete  struc- 
ture (on  the  system)  :  XI I,  96; 
1.5. 

Colbert  Shoals  :  Lateral  canal  (at) 
on  the  Tennessee  River  :  Length; 
locks;  costs  :  XII,  4;  16,  17. 

COLEMAN,  J.  F.  :  XII,  R.  P.  2>01, 
267,  326,  331. 
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Colliersville  (X.  V.)  :  Reinforced 
concrete  Main  Dam.  Hydro- 
Electric  Power  Plant  (at)  :  XII. 
28;  16  —  30;  11,  29. 

Cologne  :  Cranes  of  the  port  (of)  : 
22:  9,  10. 

COLOMBO  :    XII,   42;    20. 

Colombo  (Ceylan)  :  Emptying  of 
the  dry  dock  (at)  by  means  of 
pumps  with  vertical  spindles  : 
XII,  53;  7. 

-  Depth     of     the    harbour  :    XII, 

64;  23,  25  —  68;  19. 
C'nlon    (Panama)  :   West    Breakwa- 
ter  (at)  :  XII,  94;  6. 

-  Depth     of     the     harbour:    XI T, 

64;    23,    25. 
COLSON,    C.  :    XII,    14;    1    --    16;   20 

-   36;   5   —  40;    1   --   79;    20  - 
H.   P.   239. 

Coliinil)i;i    River,    Oregon  :    Lateral 
Cascades  Canal  (on  the):    Length; 
looks;    costs  :   XII,    4;    15,    16. 
Improvement  works  :  XII,  4;  4. 

-  Dredgings     at    the     mouth    (of 

the)  :   XN.   82;   4. 

-  Rock-removal     operations      (on 

the)  :   XII,   84;  ft 

Columbia  River  mouth  :  Depth 
(at  the)  :  XII,  64;  23,  25. 

Columbus.  Ohio  :  Reinforced  con- 
crete retaining  wall  of  the  Cham- 
pion Coated  Paper  Company 
along  the  Ohio  River  (at)  :  XII, 
28;  15  --  30;  8,  28. 

Combleux  to  Orleans  :  Canal 
(from)  :  Dimensions  :  XII,  16; 
19. 

Committee  (German)  for  Reinfor- 
ced concrete  :  XII,  29;  6  —  98; 
19  —  R.  P.  275. 

Commissions  : 

-  International    Technical    Com- 

mittee   of    the    Suez    Canal    : 
XII,   63;  8  —  R.  P.  345. 
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Commissions    (continued)    : 

—  Pittsburgh    Flood    Commission  : 

Work  (of  the)  :  XII,  R,  IJ. 
207,  212. 

-  Isthmian      Canal      Commission  : 

XII,  65;  12. 

-  Nicaragua    Canal    Commission  : 

XII,    65;    12. 

-  New  York    State    Barge    Canal 

Board  :   XII,   5;   21. 

—  New  York    Barge    Canal    Termi- 

nal Commission  :  XII,  21;  1.5 
-  23bis;  10,  11,  18. 

-  Interstate    Commerce    Commis- 

sion :  XII,  21;  16  --  236/5; 
19. 

—  Chicago     Harbor     Commission  : 

XII,    23bis;  3,  6. 

-  State    Board   of   Commissioners 

of  the  Port  of  New  Orleans  : 
XII,  236is;  9. 

-  French     Navigable     Waterways 

Commission  of  1908  :  XII, 
18:  3,  6. 

-  French-Belgian   Commission   for 

the  improvement  works  of 
the  Sambre  :  Conclusions  : 
XII,  38;  22. 

-  Dutch-Belgian    Commission    for 

the  improvement  of  the  Meu- 
se  :  XII,  10;  27. 

-  Interdepartmental     Board      for 

improving  and  extending  the 
navigable  system  of  the  Rus- 
sian Empire  :  XII,  27;  5. 

-  Inland    Waterways    Commission 

(United  States)  :  XII,  39;  27. 

-  Royal     Commission     on    Canals 

and  Waterways  of  the  United 
Kingdom  :  Digest  of  tlie 
fourth  and  final  Report  (of 
the.)  :  XII,  36;  7  —  41;  2,  6. 

—  Roval    Board    of    Waterfalls    in 


SAveden  :  XII,   45;  5,   15. 
Cbmo  Lake  :  XII,  18;  5. 
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COMOY  :  Dimensions  of  canals  built 
prior  to  the  railway  era  :  XII, 
16;  1,  3,  19  —  R.  P.  240. 

Communications  between  the  sho- 
res of  waterways  used  for  ocean 
navigation;  economic  and  techni- 
cal study.  Choice  of  the  system  : 
XII,  102;  1,  3,  5,  12,  23,  30,  36, 
37,  3'8,  43,  45  —  103;  1,  2>0  - 
104;  1  —  105;  1,  19  —  106;  1,  25 
-  107;  1,  14  —  108;  1,  3  —  139; 

1.  See    also    Maritime    Channels. 
«  Oompagnie  Generale  Transatlaii- 

tique  »  :  Express  liners  (of  the)  : 

XII,  68;  6. 
((   Comprestsol   »  ;    Foundations    (by 

the  process)  :  XII,  28;  10  —  34; 

2. 
Company  :   «    Maritime   Canal   and 

Brussels  sea   port    »    (Limited)  : 

XII,  38;  29. 

-  Navigable    (Loire)  :    XII,    6;    2. 

-  (Works)   at  Marseilles   :  Use   of 

reinforced  concrete:  XII,  31; 

16,  19. 

-  Reinforced   concrete  at  Genoa  : 

XII,  34;  3,    14. 

Concrete  :  Application  to  hydrau- 
lic works.  (Inland  Navigation 
and  Irrigation  works.)  See  also 
Reinforced  concrete  :  XII,  23; 

2,  14,  .15,  16,  17  —  29;   1  —  30; 
1  —  31;  2,   5,    18,   27  —  33;   16, 
17   --   R.   P.    157. 

-  Destructive   Agents    :    XII,    28; 

18,   213  —  30;   18,  25. 

-  Aqueducts  :    XII,    28;   17   --  30; 

4,   15,    16. 
—  Economic    advantages  :   Xll,  28, 

17,  20,   25  —  3D;  3,   5,   i7>,   11, 
14,    24. 

-  Storage     reservoirs  :     XII,     39; 

22.   See  also  Dams  and  weirs. 

-  Concrete     lining     in     irrigation 
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:  Application   to  hydrau- 
lic  works    (continued)  : 

canals  :  XII,  28;  17  —  30;  15,    I 
16. 

Concrete  mixing  plant,  Pedro  i 
Miguel  Locks,  Panama  Ca-  ! 
nal  :  XII,  30;  18. 

Concrete  caissons  :  XII,  30;  7, 
8  —  33;  15. 

Concrete  graving  docks  :  Xli, 
28;  17  —  30;  13. 

Concrete  lining  with  reinforce- 
ment and  bituminous  facing 
to  prevent  superficial  cracks 
and  the  penetration  of  wa- 
ter :  XII,  31 ;  4. 

Composition  (Proportioning)  of 
concrete  mortars  :  XII,  31 ; 
13,  14,  17.  See  also  Structu- 
ral Materials :  Composition 
of  mortars. 

Concrete  pipes  :  XII,  30;  16  - 
R.  P.  222. 

—  Coating  (of)  to  protect 
against  the  action  of  al- 
kali :  XII,  30;  16. 

Preservation  of  concrete  works: 
XII,  28;  IS-,  19,  2O,  25,  "26  - 
— 30;  17.  See  also  .Durability. 

Construction  of  monolithic 
blocks  :  XII,  31 ;  5. 

Contraction  :    XII,     28;     26    - 
30;   26   —  31;    10. 

Concrete     revetments      (slabs)  : 
XII,    28;    15  —   30;   8,    12    - 
31;  5,    6,    19. 

Disintegration  of  concrete 
structures  :  Motives  (of)  : 
XII,  28;  18,  20  —  30;  18,  21, 
25. 

Density  :  XII,  28;  18,  19,  21, 
26  —  30;  3,  19,  22,  26. 

Dilatation  :  XII,  28;  26  —  30; 
25. 
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Concrete :   Application    to    hydrau- 
lic   works    (continued)  : 
—  Concrete  docks  :  XII,   28;   16  - 
30;    11. 

—  Proportioning.      See      Composi- 

tion. 

-  Durability  :  XII,   28;   18,    23  - 

30;  3,  6,  18,  24,  25,  26  —  53; 
4>.  See  also  Preservation  of 
concrete  works. 

Coating  to  protect    against  the 
action  of  alkali  :  XII,  30;  16. 
-Investigations  of  concrete  struc- 
tures.       See        Experiments; 
Tests. 

-  Tests  with   concrete  of   various 

composition  :     XII,     28;     19, 
•2\    —  30;    20,   21. 
—  as   to    the   tightness   of   con- 
crete :   XII,   53;  4. 

-  Experiments     of     General     Gil- 

more  with  dry  mixtures  and 
wet  mixtures  :  XII,  28;  24. 

-  Shrinkage  cracks  :   XII,    28;    3, 

2G  —  30;  20,  23  —  31;  3,  4, 
10,  18,  20,  26. 

—  Freezing  :      Damage      produced 

(by)  :   XII,   28;   18,   21,   26  - 
30;  3,  19,  21,  25  —  R.  P.  223. 

-  Homogeneity  :    XII,    28;    19. 

-  Imperviousness    :    XII,    28;    20, 

25,  26  —  30;  22,  25  —  31;  27. 

—  Watertight  ness.       See      Imper- 

viousness. 

-  Fire  resistive    properties  :   Xli, 

28;  20  —  30;  24. 

-  Percolations:   XII,   31;   26. 

—  Expansion    joints  :    XII,    28;    9, 

27    --   29;    10,    11,    12,    20    — 
31;  6,   10,   19,   21  —  33;   12. 
-  in    concrete  slabs  :    XII,    31; 
19. 

-  Concrete  irrigation  works  :  Xli, 

28;  17  —  30;  2,  14,  16. 
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Concrete  :  Application  to  hydrau- 
lic works  (continued)    : 

-  Mixing   concrete  :    XII,    28;    18, 

20,  24,  25  --  30;  3,  17,  19, 
25. 

-  Placing  concrete  :   XII,    28;   18, 

20  —  30;  4,  7,  12,  17,  25  - 
31;  5,  27. 

~  under  water  :  XII,  28;  18  — 
30;  16,   26. 

-  Means  for  cutting  off   infiltra- 

tions through  permeable  soils, 
and  through  dykes  of  both 
earth  and  masonry  :  XII. 
28;  2  —  31;  5,  6. 

—  Concrete  breastworks  of  dykes  : 

XII,   31;    5. 

-  Concrete   quay   Avails  :   XII,    28; 

16  -  -  3'0;  11,  20.  See  also 
Quay  watts. 

-  Concrete    works   carried   out  at 

the  hydroelectrical  power  sta- 
tion of  La  Brillanne,  on  the 
river  Durance:  XII,  31;  18. 

-  Concrete  foot  bridges  :  XII,  31; 

IS.    See   also   Foot    bridges. 

—  Fine   concrete:    XII,    31;    5,    9, 

10. 

-  Stanchness    (of)    :    XII,    31; 

10. 

-  Employment    (of)  :   XII,    31; 

27. 

-  Concrete  piers  :  XII,    28;   16  — 

30;   11.    See  also  Piers. 

-  Porosity  :  Action  (of  the):  XII, 

28;  18,  19,  21  --  30;  18,  22, 
23  —  31;  26. 

-  Properties    of    concrete  :    XII, 

28;  20  —  30;   24. 

-  Distributing   (automatically)  of   | 

concrete  material  by  belt  con- 
veyors, on  the  New  York  Sta- 
te Barge  Canal  :  XII,  30;  18. 

-  Resistance     of     concrete  :    XII, 

R.   P.   223. 
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Concrete   :  Application  to  hydrau- 
lic   works    (continued)    : 

-  to   abrasion  :    XII,    28;    23. 

-  to   shocks  :    XII,    33;    12. 

—  to    chemical    action.    (Atmo- 
spheric     agents,      sewage, 
ale  all  ne      and      acidulated 
water  :  XII,  28;  213,  25  - 
30;    3,    16,    20,     21,    2'6    - 
33;   12. 

—  Facings.    See    Revetments. 
-  Revetments  :  of  concrete  slopes 
(banks)  :    XII,    28;    2,    17'   - 
30;  15  —  31;  7,  18  —  38;  28. 

-  of  concrete   works  :   XII,   28; 

25    --   30;    2i5    --    31;    4. 

-  with    cement    mortar  :    XII, 

30;  5,  26  —  31;  4,   18. 
— •  Transformation    of    pand    Into* 
concrete  by  means  of  cement 
injections  :   XII,    54;   16,    17. 
Concrete  :  Application  to  maritime 
works.    See  also  Reinforced  con- 
crete :   XII,    28;    16  29;    7  — 

30;  6,   11  —  89;   2,   9,    10,   19   - 
90;  17,   18,    19  —  91;  2,   7  —  93; 
12  —  94;   4,    7,   8  —  95;   22,    23, 
24,   25  —  96;   9,    12,   14  —   97;  2 
-    100;    4,    7,    8,    16,    22,    23,    26 
-  101;  4,   8,   12,    15. 

-  Action   of   sea  water  :   XII,   23; 

17  —  28;  14,  18,  19,  20,  21, 
24  —  29;  7  —  30;  3,  9,  12, 
14,  19,  21,  25,  26. 

-  Concrete    artificial    blocks    for 

breakwaters   :        Composition 
and  fabrication   :  XII,  90;  17 
-  97;   2,   4  —  98;   6,    20,    22, 
23  —  101;  4,   12,   15. 
—  Preservation  :  Means  for  insur- 
ing   (the)  :    XII,    89;    2,    12, 
14,  18  —  91;  2,  7  —98;  10. 

-  Composition  :    XII,     89;    14    — 

96;   19  —  97;  4,   12  —  98;  21. 
See   also  Proportioning. 
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Concrete  :  Application  to  maritime 
works   (continued)    : 

—  Making    of    concrete    mortars  : 

Use   of   sea   water  :    XII,    89; 
15,   IB  —  98;   20. 

-  Density  :  XII,  89;  14,  15  —  96; 

19. 

-  Expansion  :  XII,   96;  19,  20. 

—  Proportioning    (of):     XII,     53; 

2,   4,   5   —  89;    14,    18   --    90; 

10,  .20   --   91;    2   --   93;    8  - 
95;    23,    24,    25,     2-6,    27,    28, 
29,    30,    31,    32,    34   -      96;    9, 

11,  12,  15,  16  —  97;  4       I 
98;    7,    8,    10,    12,    15,    1'S,    18, 
20,   21,   22,   23,    25  -      100;   7, 
8  —  R.  P.  375,   376.  See  also 
Composition. 

-  Hardening      (season     in     air)  : 

XII,  89;  12,  17,  18  —  96;  17, 
19,   20  —  98;   18,    20<   22,   25. 

-  Mixture.    See   Proportioning. 

-  Setting.    See    Hard*  nin-. 

-  Locks  with  concrete  walls  :  XII, 

96;    9.    See    also   Locks. 

-  Use  of  salt  water  in    ganging   : 

XII,  89;  15,   18  -    98;  20. 

-  Coating  of  the  moulding  forms 

XII,    97;   4- 

-  Imperviousness.        Sec       \Ynter- 

tightness. 

— 7  Watertightness  of  corn-ret <• 
structures  (Means  to  improve 
the  impermeability:  XII,  53; 
4  —  89;  15  —  96;  6  --  97; 

12,  14  —  98;  21,  23,  24,  25  — 
103;  13  —  R.  P.  375,  377.  See 
also  Po,rosity. 

—  Experiences    :    relative    to    the 

tightness    a,nd    durability    of 
concrete  :  XII,  53;  4. 
—  relative  to  the  resistance  of 
concrete  exposed  to  the  ac- 
tion   of   sea   water    :   XII, 
29;   7  —  53;   4  —  98;   20. 
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:  Application  to  maritime 
wonts    (continued)    : 
—  made    at    Atlantic    City    in 
order      to     determine     the 
action    of    sea     water    on 
concrete    :   Xll,    28;   19  - 
30;    21. 
Trials.    See   Experience-. 

-  Tests.    See   Experiences. 

—  Finishing    of     the    surface    of 

concrete  works  :  XII,  89;  15 
-  93;  2  —  95;  35,  36. 

—  Concrete    foundations    of     ii  ra- 

ving docks  at  Kiel  :  XII,  53; 
2. 

—  Binding    of     old    concrete    \vith 

fresh    concrete    :    Xll,    53;    '2. 
IMaeing    im<ler-\v;iter    :    Xll,    97; 
7      -    100;   7,    16. 

—  Concrete   quay   walls    :   Xll,   96; 

9,  14  —  100;  4,  5,  7,  17,  22, 
26  —  101;  4,  8.  See  also  (,J »/</// 
walls . 

-   made  at  Swansea   and  South- 
wold    :    Xll;    96;    9,    14. 

—  Lighthouses     built     with     con- 

crete structure    :   Xll,    28;   17 
-  30;    1,    14  --   116;   20.    See 
also  Xufctji  of  navigation. 

-  Concrete  piles   :   XIF,   89;   10  - 

96;    16,    19. 

-  Porosity  of  concrete  structures: 

XII,  83;  14,  16,  18  —  90;  19 
96;  19  —  97;  12,  14.  See  also 
Watertightness. 

4  Tunnels  constructed  of  concrete: 
XII,  100;  7  —  102;  9  —  103; 
12,  13  -  105;  15.  See  also 
Tunnels. 

—  Revetments    of    concrete    struc- 

tures :  XII,  89;  15,  17  —  90; 
19  —  95;  35  _  97;  4  —  102; 
10  —  103;  12,  13. 

—  Resistance   of    concrete   to   che- 

mical     action       (atmospheric 
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agencies,    sea   water,    sewage, 

alkaline    and    acidulated    wa- 

ter)    :   XII,    28;    23   —  30;  3, 

16,    20,    21,    22,    26  —   33;   12 

-  98;  19,  20. 

Cbnde    :    Canal    from    Mons    (to). 

See  Canals. 
Conduits.  See   Concrete;  Reinforced 

concrete;  Pipes. 

-  of  reinforced  concrete    :   at  the 
Pontamafrey     Falls     (French 
Alps)    :  XII  31;   16. 
—  constructed    at    Paris    (bou- 
levards     Macdonald      and 
Ney)    :  XII,  31;   16, 
Conferences  : 

-  International     Maritime     Con- 

ference held  at  Washington 
in  1889  :  XII,  117;  1  --  R, 
P.  338,  3*66. 

-  Engineering  Conference  at  Lon- 

don in    1907    :  XII,   65;  14. 

-  International    Maritime    Confe- 

rence held  at  S^Petersbuirg, 
in  1912  :  Programm  of  sub- 
jects considered  and  general 
conclusions  :  XII,  R.  P.  166, 
363. 

Congo  (Upper)  :  Port  of  Leopold- 
ville  (on  the)  :  XII,  21;  2. 

Congresses  : 

-  Congress    held    at    Nancy  :    Re- 

solutions adopted  for  the 
reconstruction  of  the  canal 
from  the  Marne  to  the  Rhi- 
ne :  XII,  14;  6. 

-  Congress     of     Maritime     works 

(Paris,  1889)  :  XII,  11;  4,  18. 

-  Congress  for  the  Utilization   of 

River  Avaters  (Paris,  1®89)  : 
XII,  11;  4,  11. 

-  International    Congress    of    En- 

gineering at  Chicago  in  1<893  : 
XII,  1;  8  —  5;  2. 
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-  National    Internal     Navigation 

Congress    held    at    Lyons    in 
lail    :  XII  12;  19  —  18;  7. 

-  Discussion  over  the  appliance 

of  tolls  (at  the)  :  XII,  42; 
W, 

-  National    Italian    Congress    for 

Navigation   :  XII,  42;- 2O. 

Connection  of  railways  with  water- 
ways :  See  Rafflwrnys;  Inland* 
ports;  Intermediate  ports;  Ter- 
minal ports. 

CONNOR.  William  D.  (Major)  :  XII, 
36;  1,  4,  9  --  39;  1  -  -  R.  P. 
201. 

CONRAD  :  XII,  11;  21,  22  —  R.  P. 
399. 

CONSIDERE  :  Reinforced  concrete 
structures  (on  the  system)  :  XII, 
28;  5  —  32;  5,  8  —  96;  4,  11,  15 

Consolidation  of  banks   :    XII,   37; 

T'  —  63;   37   —   64;   14.   See  also 

Protection  of  banks;  Revetments; 

Stone    Works. 

~  Cost  (of)   :  XII,  37;  8  —  64;  14. 

-  «  Villa,  »  system  (by  the)  :  XII, 

36;  4  —  38;  9,  31. 

-  without  lowering   of   the  water 

level    :    XII,    36;    4,   6  —  38; 
10.    16,    21,    ai   --  40;   4. 

-  by  lead  slag   :  XII,   38;   16,   19. 

-  Consolidation    of     ba.nksi     :    in 

Oder  berg,    on    the    waterway 

Berlin-Stettin    :    XII,    37;    9. 

—  on  .the  maritime  canal  from 

Ghent  to  Terneuzen  :  XII, 

38;^  11  —  62;  9  —  64;  14. 

-  on  the  maritime  canal  from 

Brussels    to    the    Rupel     : 
XII,   38;   29  —  64;   14. 

-  Shore  works    at   the   fishery 

harbour    of    Gothenburg    : 
XII,  100;  23. 

Consolidation  of  ground  under 
foundations  :  XII,  54;  16,  17. 
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Constance  Lake  :  Terminal  har- 
bour of  the  Rhine  navigation  : 
XII,  22;  3. 

Constantinople  :  Depth  of  the  har- 
bour :  XII,  64;  5,  23,  25. 

Constantza     (Roumania)     :    Depth 
of   the   harbour    :    XII,    62;   6  - 
64;    5-,    22,    24. 

Conveyors.  See  Mechanical  ('(jiii/i- 
inent  of  ports. 

COOPER    :    XII,    R.    P.    222,    223. 

Coosa  River:  Canalization  (of  the); 
length,  depth  and  looks  of  the 
canalized  part;  cost  of  the  works, 
operation  and  maintenance:  XII. 
4;  14. 

—  Dimensions    and    characteristics 

of  locks  and  dams  (on  the)  : 
XII,  39;  17,  ]8. 

Copenhagen:  Construction  of  quav- 
walU  and  bulkheads   (at)    :  XII, 
93;   2,    11. 
-  Depth    of    the    harbour    :    XII, 

64;   4,   22,   24. 
Cork  :  Depth  of  the  harbour  :  XII, 

64;  22,  24. 

Corinth  :  Canal.  See  Maritime 
Canals. 

—  Depth    of    the    harbour    :    XII. 

62;  6  —  64;  5. 

Correction  of  rivers.  See  Hirer 
with  frct'-niniiiny  nirn-nt. 

Cost  of  carriage  :  XII,  40;  1—41; 
4,  12  —  R.  P.  240.  See  also 
Canals;  Freight;  Transport  ta- 
riff; Dues  and  Coins. 

—  American  canals  (on  the)  :  XII, 

16;  3. 

—  Economy  owing  to  the  increase 

of  the  vessels  tonnage  :  XII, 
62;  16  —  64;  1  —  65;  3  —  68; 
10  —  69;  9. 

—  Railways  and  waterways  (on)    : 

Comparison    :   XII,    41;   2,    8- 
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—  Reduction  of  navigation  cost  on 

the   Weser   :  XII,    1;    5  --    2; 
25. 
CORTHELL,  E.   L.    :   XII.   11;   25.  2*8, 

42  —  62;  1,  2,  5,  10  —  63;  2,  12 

64;    1,    3.    7  —  65;   1   —  67;   7   - 

R.    P.     150,    302,    305,    318,    323. 

330,  332,  333,  338.  343,  347,  350, 

:ni.  368.   371,  3'7<3.  2-82,  383,  384, 

400. 
Cosel    (on   the   Oder)    :   Equipment 

of   a  harbour    (at);  movement  ot 

goods  (at)    :  XII,  2;  5,  8. 
Coaatfl    :   Protection   (of)    :   XII,  98: 

2,   11,   13,   14,  17  --  101:   12.   See 

also  Dykes. 
Cotton    :   Machinery    (for  handling 

of)   :   XII,  70;  4  —  73;  32  —  K. 

P.  2.82,  323,  326,  330. 
Coulon     River     :     Aqueduct     lover 

the);     term-concrete    trough     (of 

the)  :   XII.    31;    17. 

COURTKNAV       ;        Solltld        hllOVS        WJtll 

whistle    (on    the    system)    :    XII, 

118;  6,    10. 
Courtrai  :  Canal  from  Bossuyt  (to). 

See  Canals. 

Coventry  canal   :  XII,  41;  3. 
Covering  of  dry  dock  walls   :  XII. 

53;   4. 

—  of    earthen    dykes  :    Comparison 

between       various      systems    : 
XII,   31;    ]l,    12. 

-  of    ferro-concrete    works  :    XII, 

28;  2-5  —  33;  9. 

-  of    the    Oredon    dyke     (French 

Pyrenees)  :    XII,    31;    11. 

—  of    the.    Villegusien     and    Char- 

mes    dykes  :    XII,    31;    7. 

—  of    the    masonry    dyke    at    the 

•Mouche    reservoir  :    XII,    28; 
2  —  31;  8. 

-  of   slopes  :    XII,    31;    12    --   33: 

6   —   36;    4    —   38;    9,    31    — 
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95;    11,    29,    33,    35.    See    also 
Consolidation  of  dopes;  Pro- 
tection,     of      slopes*      Revet- 
ments;    Facing;      Protection 
of    banks;    Facing    of    dykes. 
Covering  of  slopes  :  of  concrete  or 
ferro-concrete    :    XII,    28;    2    — 
31;  5,  9,   18,   20  —  43;  5,   6.   See 
also  Concrete,  Ferro-concrete. 
•a  Choice  of  systems   :  XII,  36;  3, 

6—38;   3'0. 

—  of  various  systems  :  «  Mu- 
ralt  »  :  XII,  63;  37  --  95; 
33  —  98;  2,  11,  15  --  R.  P. 
3)7;2. 

-  u   Villa   »    :   XII,    36;   4  --   38; 

9,  30. 
-  Advantage     (of    the)  :    XII. 

38;   10. 

—  Cost   (of   the)  :   XII,   38;    11. 

Covering  of  slopes    :  of  the  Centre 

canal  (Belgium)  below  the  swing 

bridge    at    La    Louviere    :    XII, 

38;   26, 

-  Quay  of  the  Brussels-Rupel  ca- 

nal :  (Humbeek-Willebroek)   : 
XII,   38;   30. 

Covering  with  cement  mortar:  XII, 
28;  20 •— ,  30;  5,  23,  26  —  31;  7. 
Covering  with  : 

ordinary   asphalt    :    XII,   31;   4. 
volcanic  cement  :  XII,  31 ;  4. 
See  .also  Facing;  Screens;  Ferro- 

C  on  crete. 
Covers   of    bitumen    and    cement    : 

XII,   31;   11,   12. 
Cox,  Leonard  M.   :  XII,  53;  19,  20 

-  R,    P.   373. 

COZZA  (and  Grillo)    :  Italian  lakes, 
rivers     and     navigation     canals 
(by)   :  XII,  18;  1. 
COZZA,   Luigi    :  XII,    110;   5. 
CRAHAY   DE   FRANCHIMONT    :   XII,    11; 
18,  20  —  R.  P.  303. 
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CRAMMER    :  XII,   R.   P.   18>2. 
Cranes.    See    Engines; 

equipment  of  ports. 
Crescent  dam.  Head  gates  (of  the) 

on  the  Barge  canal  :  XII,  30;  5. 
CRESSON   :  XII,  R.  P.  323. 
Cribs  (Ballasted  timber)  :  XII,  89; 

4   —  94;  3,  8,    10. 
Crinan  canal  :  Project  for  the  im- 
provement   (of    the)     :    XII,    41; 

21,  23. 
Cronstadt  :  Depth  of  the  harbour  : 

XII,  62;  <>,   8  —  64;   4,  22,  24. 
Cross  Lake  :  XII,  5;  21. 
CKOSSLEY,    W.    J.    :   XII,   41;   24. 
Cross-poles  :  XII,  101;  10. 
Cruisers     :    Maximum    dimensions 

relating  (to)    :  XII,  65;  25. 
Cubzac   :  High  fixed  bridges   (at), 

on  the  tidal  section  of  the  Dor- 

dogne  :  XII,  102;  3>5  —  106;  20. 
CUGINI    (Col.)    :   XII,    59;    5. 
Culebra   Cut    :    Dimensions    :   XII, 

65;    13,  1'7  —  R,  P.    162,   168. 
Culvert  :     Ferro-concrete    syphons 

at    Vaucouleurs  :    XII,    31;    14. 
Culverts     (filling    and    emptying). 

See  also  Locks;  Siphon  culverts. 

-  Reinforced    concrete    culverts    : 

XII,  35;  2. 

-  Bottom-canals  of    the    Trollhat- 

tan  Canal  Locks  :  XII,  45;  12. 

Cumberland    River    :    Canalization 

(of  the)    :  Lenght   and    depth  of 

the  canalized  part;  looks:  cost  of 

the  works;  cost  of  operation  and 

maintenance    :    XII,    4;   14. 

—  Conditions   existing    (on    the)    : 

XII,  R.   P.   215. 

Cunard  Company  :  Express  liners 
and  mixed  steamers  (of  the)  : 
XII,  68;  6,  8. 

Curves  :  Inondat  ion-quantity  cur- 
ves :  XII,  3;  7. 
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Cutters    :   Dredges   fitted   with.   — 

See   Dredgers. 
Cujdmven  :  Depth  of  the  harbour  : 

XII,    64;   4,    23,    25. 


OABAT  :  XII,  K.  P.    171,  277 

283,    284,    287,    290. 
DAMIKX,    G.    :    Lights    and    lanterns 
(/of  the  system)  :   XII,  45;    15  — 
110;    3,    4   --    118,    3,    6,    8. 
Daliilfven   River    (Swoden)    :    XII, 

20;   18. 
Dalsland      Canal      (Sweden).      See 

Canal*. 

DII  in  K    and    Weirs    :    XII.    11/36. 
See  also  Rivers    (Canalized). 

Choise  of  the  system  :  XII, 
36;  6  --  40;  5  -  If.  I'. 
ISo. 

-  Cost     (of)     :    XII,    34;    8    — 

Mb  is;    6. 

Manoeuvering  (of)  :  XII. 
34;  8  —  39;  19. 

—   Pro  vision     to     be    in  a  die     in 
\\\ir    inverts    :   XJ  I,  -36;    6 
-   40;    5. 

-  Dam        inverts        protection 

against  undermining:  XII, 
33;   2. 

-  on    the    Meuso    near    Hedik- 

huizen  :    XII,     10;    4,    26. 

-  of   the    Sevivs    (Loin-)  :  X1J, 

95;    14. 

-  Koc-ky  Rift  dam  :  XII, 5;  11, 

13. 

-  closing    the    western    fishery 

ba.siii      at      Calais  :      XII, 
95;     4. 

-  Floating  barrage  for  the  pe- 

troleum   basin    at    Calais    : 
XII,  95;  35. 

— •  across      the      Got  a     River    : 
XII,    45;    9,    14. 
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Dams  and  !!>//•>  (continued)  : 

-  Dams    proposed    for    the    cana- 

lization of  the  Dnieper  cata- 
racts :  XII,  36;  10  —  44b/.s; 
6  —  R.  P.  292. 

-  Dams  of  the  Trollhattan  Canal: 

Ml,    45;   8,   9,    14. 

—  Dams  on  canalized  rivers  in  the 

United  States  :  Tabular  sta- 
tements with  dimensions  and 
characteristics  :  XII,  39;  17. 

—  Concrete    and    reinforced    con- 

crete dams   :   XT  I,    28;   7,    14. 
15,    16,    17   --   29;    11    --    33; 
4,  <3,    10,    14,    15  —   31;   20  - 
33;    1    -       36;    10    --   44&/.s;    •:>. 
See    also    Concrete    and    Itr in- 
forced   concrete. 

—  Hollow    (la  nis    of    reinforced 

concrete    :  XII.,   28;    16  - 
30;    11    -  -    31;    20    -       36; 
10  —  44&?s;  6. 

—  Dams  and  /or/.-x.  See  also  7,"r/,s. 

\ 

—  at     Bokeny     on     the     Koros 

(Hungary)    :  XJI,  28;  7. 

—  at  Dorverden  on  the  Weser  : 

XII,  2;   10  —  29;  11. 

—  at  Heinelingen  on  the  Weser: 

XII,    2;    10. 

—  on     rivers     of     the     United 

States   :  XII,    39;   10. 

—  /Azras  for  irrigation  works:  XII, 

28;  17  —  30;  14.  See  also  Sto- 
rage reservoirs. 

—  Distributing  weir  channel  of 

the     irrigation     works      in 
Turkestan    :  XII,  35;  5. 

—  Controlling       dams  .     across 

Boise  River,  Payette  Boise 
Project,    in    Waho    :    XII, 
28;     17    —    30;     15. 
-  Fixed    dams :    XII,    39;    15    - 
45;    14.    See   also   Dikes;   Sto- 
rage   reservoirs    dams. 
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Dams  and   Weirs    (continued)  : 

-  Objection   (of)  :  XII,  39;  16. 
—  Sloped    dams  :    XII,    39;    16, 

17. 

—Stepped    dams:    XII,    39;    16, 
17. 

-  Types  of  dams   used   on   the 

rivers  of  the  United  Sta- 
tes (constructed  of  rub- 
ble masonry,  concrete  and 
timber  cribs  filled  with 
rubble)  :  XII,  39;  16,  17. 
—  The  fixed  weir  in  the  bed 
of  the  Temes,  at  Kiskos- 
tely  (Hungary)  :  XII,  8; 
2,  9. 

-  The  dams   of   the   New  York 

State   Barge   Canal  :   XII, 
5;  17,   19,   21  —  28;    15  - 
30;   5. 
-  The   Caughdenoy   dam   in 

the  Oneida  River:  XII, 

5;    19. 

-  The   Crescent  dam  :   XII, 

30;    5. 

-  The    Palmer    Lake    dam  : 

XII,   28;  15  —  30;  6. 
—  Movable  dams  and  ircirs  :  XII, 
4;    H,   21   --   5;    17,    19    21   - 
9;  6  —  11;    11,    14,    15,    17  - 
12;   14  —  15;   12  —  28;  11  - 
34;    7,    8   —  39;    15  —  45;    14 
-  R.    P.    174,    184,    186,    190. 

-  Needle    Avoirs  :    XII,    28;    11 

-  34;  7  —  39;  16,  17. 

-  Weir   built   in    reinforced 

concrete    over     a     net- 
work of   various   rivers 
in  the  province  of  Ra- 
venna :  XII,    34;   7. 
-Trestle    dams:    XII,    11;    14 

-  33;  3. 

-  Fixation     of     the   trestle 

pivots  :    XII,    33;    3,    7. 
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//j.s  ami  IT'e/Y.s    (continued)    : 

—  Dams     of     the     bridge   type 

with  Camere  curtains  : 
XII,  39;  16. 

-Drum    dams:    XII,     11;    14, 
40  —  39;  16  —  45;  14. 

-  Dams    with    movable    gates  : 

XII,    15;    11,    15    --   36;   6 
-  40;   5. 

-  of   the   Boule   type  :  XII, 

15;  15  —  39;   16,   Iff1. 

-  The     Leech     Lock     dam 

(with     controlling     ga- 
tes) :     XII,    28;    15    - 
30;   6. 

-  Dams  dimensions   :   XII.  39; 

16,    17. 

-  The     Suresnes     dam    of    the 

Seine  :  XII,  11;  14. 

-  ((    Bear-trap    »    dams  :    XII, 

39;  16,   17. 

—  The   dams   of   the  New  York 

State  Barge  Canal  :  XII, 
5;  17,  19,  SSL. 

—  Dams  of  the  Chanoine  type  : 

XII,   39;    16,    17. 

-  Dams    of    the    Poire      type  : 

28;   7  —  33;  2  —  34;  8. 

-  Height  of  the  sill  of  mova- 

ble dams  :  XII,  R.  P.  183. 

—  Emergency  dams  (drawbrid- 

ges)  over  the  locks  of  the 
St-Mary's      Falls   Canal    : 
XII,  12;    14  —  15;  12,  16. 
—  over  the  locks  of  the  Pa- 
nama  canal  :    XII,    15; 
15. 

-  Bridge  dams  with  Boule  ga- 

tes over  the  Mohawk  Ri- 
ver (New  York  State  Bar- 
ge Canal)  :  XII,  5;  19. 

—  Movable    dams    of    the    Ohio 

River  :   XII,    39;    16. 

—  Movable   dams    on    canalized 
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Dam s  and  Weirs   (continued)    :  x 
rivers  in   the  United   Sta- 
tes :   XII,    39;    16,    17. 
—  Dams  for  power  purposes  :  XII, 
28;  16  —  30;  10  —  31;  20  — 
45;   14.    See   also   Hydro-Elec- 
tric    Power     Plant;    Storage 
reservoir   dams. 

—  Concrete    dams  :    on    the    di- 

version canals  at  Niagara 
Falls  :  XII,  28;  16  —  30; 
10. 

—  on  the  Mississippi  River 
at  Keokuk,  Iowa  :  XII, 
28;  16  —  30;  10  —  R. 
P.  222. 

—  Reinforced    concrete    dams  : 

at  Me  Call's  Ferry,  on  the 
Susquehanna,     at     Chatta- 
nooga, Tenn.  -XII,   28;  16 
-  30;   10. 

-  at       Colliersville       (Main 

Dam),  X.  Y.  :  XTI,  30; 
11. 

-  at   Tancua,   on   the  Bien- 

ne     (Jura)  :     XII,     31; 
20. 

-  in       the      river      Tardes 

(Creuse    Department)  : 
XII,   31;   20. 

-  Storage  reservoir  dams :  XII, 
R.  P.  158,  187,  214.  See  also 
Dikes  ;  Reservoirs  :  Rivers 
with  free-running  current: 
Improvement  by  reservoirs. 

—  Cost    (of)  :   XII,   3bis;  10  - 

4;    19,    20,    2/1    --    5;    6    - 
8;   3  —  10;  28. 
—  Comparative  cost  of  con- 
crete   dams    and    stone 
dams  :  XII,  30;  14. 
• —  Construction    of    storage    re- 
servoir  dams  : 
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])<IIHS   and   Weirs    (continued)  : 

—  in  Egypt  : 

The  Assouan  dam  :  XII, 
R.  P.  187. 

—  in   Germany  : 

The  reservoir  :  on  the  Die- 
mel,  at  Helminghausen: 
XII,  1;  5  --  2;  15,  27 

-  R.   P.    211. 

-  on    the    Eder     (Wai- 
deck    dam),    at    Kem- 
furt  :   XII,    1;   5   —  2; 
15.    27   --  R.    P.    211. 

—  on   the  Glatzer   Xeis- 
se  :  XII,    2;   10. 

—  on        the        Gorlitzer 
Neisse  :  XII,   3bi.s;  10. 

—  a-t    KiVappitz  :     XI. I, 
2;    9. 

-  on     the     Malapane  : 
XII,    2;    10. 

-  Panama  C<m<il  :  Tin*  «;n«at 
dam  (of  the)  :  XII,  R,  P. 
210. 

-  in  Russia  : 

The  reservoir  on  the  Vol- 

,ua  :   XFI,    R.    P.    214. 
-   The      Znamenskaia     bar- 
rage :    XII,    44;    17. 

-  in  the  United  States  : 

—  Aziscohos     storage     dam 

Rangeley    Lakes,    Mai- 
ne :    XII,    30;    11. 

-  Pine    River    dam    carry- 

ing  roadway  :  XII,   28; 
15  —   30;  6. 

-  Shoshone      Canyon      con- 

crete   dam,    Wyoming  : 
XII,    28;   17  --  30;    15. 

—  Des        Moine.s        Rapids 

dam   :  XII,  R.    P.  222. 

—  Mississippi     reservoirs     : 

XII,     5;     4    -  -    39;    22 
R.    P.      210,      211, 
214,    218,    222. 
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—  Palmer   Lake    clam,   Den- 

ver     and      Rio-Grande 
Railway  :    XII,    28;    15 
-   30;   6. 

—  Pathfinder     dam  :     XII,    | 

28;    II?  —  30;    15. 
-  Roosevelt  dam  :   XII,   28; 
17  —  30;   14,  t 

—  Reservoirs    of    the    New 

York    State    Barge   Ca- 
nal :  XII,    5;  19,   20  - 
30;  5  —  R.   P.  220. 

—  Delta    Reservoir  :  XII, 

5;    19,    20   --   30;    5. 

—  Hinckly       Reservoir  : 

XII,    5;    19,    20. 

—  Storage  reservoirs  of  the 

Ohio  Basin   (proposed): 
Improvement    works 
the  Allegheny  and  Mo- 
nongahela    Rivers  :  XI I, 
R.    P.   207,   212,   218. 
Danube  :    Improvement    works    (of 

the)  :  XII,   R,    P.    187.    See  also 

Regulation    works. 

-  Dredgings  :    at    the    mouth    (of 

the)  :    XII,    11;    37. 
-  at  the  Iron  Gates  :  XII,  84; 
1,   20,    21. 

-  Lateral   canal    at  the   Iron   Ga- 

tes :  XII,   R.   P.   294. 
—   Canal  from  the   Danube  to  the 
Moldau    and   the   Elbe  :    XII, 
XII,   R.    P.    186. 

-  Canals  connecting  the   Danube, 

the  Elbe,  the  Oder,  the  Vis- 
tule,  and  the  Dniester  :  XII, 
R.-P.  176. 

-  Canalization     of     the    Soroksar 

branch  :   XII,    8;    10. 

-  Characteristics    (of    the)  :    XII, 

R.    P.    268. 

—  Development  of  the  Danube 
and  tributaries  in  Hungary  : 
XII,  8;  1. 


DAM 

—  Influence  of   an  eventual  dam- 

ming of  the  Tullner  basin 
on  the  conditions  of  the  cur- 
rent in  the  Danube  near 
Vienna:  XII,  3;  2. 

—  Lock   in    a    branch    of   the    Da- 

nube, near  Budapest  :  Xll, 
28;  9  —  33;  14. 

-  Traffic    (on   the)    :   XII,    47,<  3. 

-  Rock-removal     (on    the)  :    XII, 

84;  2,  4,,  20.  See  also  Means 
for  removing  rock  under  wa- 
ter. 

-  Regulation  wrorks  :   at  the  Iron 

Gates  :  XII,  11;  26  —  84;  1, 
•6,  7,  8,  15  —  R.  P.  177,  294. 

—  at    the    cataracts   of    Luez  : 

XII,   84;   6. 
-  at  Krenis   :  XII,  84;  6. 

—  at   Izvinica  :  XII,    84;   6. 
Dantzig  :    Depth   of    the   harbour  : 

XII,    62;    8  —  64;    4,    22,    24. 
—  Reinforced   concrete    quay-Avails 
(at)    :  XII,   R.   P.   275. 

Danviken  (Stockholm)  :  High  fix- 
ed bridge  proposed  (at)  :  XII, 
102;  48  —  109;  9,  10. 

Daresalaam  (Oriental  Africa)  : 
Depth  of  the  harbour  :  XII,  62, 
7  —  64;  22,  24 

Datteln  to  Hamm  :  Canal  (from)  : 
Inverted  siphon  culverts  (under 
the)  :  XII,  36;  2,  3  —  37;  7. 

-  Construction    of   the   banks    C°f 

the)  :  XII,   37;  <7. 
DAUJON  :  XII,  90;  4. 
DAVISON,   R.    C.    H.  :    XII,    41;   25, 

26. 
DEAKYNE,    H.    (Major)  :  XII,  R.    P. 

170. 
Defence  :  of  banks.  See  Protection 

of  banks. 

-  of    coasts.     See     Protection    of 

coasts. 


—  78 


DEF 

—  of  dykes.    See  Protection*  of  dy- 
kes. 
—  of     foreshores.     See    Protection 

of  foreshores. 

Di  flection  of  floating  docks.  See 
Means  for  docking  and  repairing 
vessels. 

-  of  vessels  :  XII,   61;  4. 

DE  JONGH,  G.  J.  :  XII,  60;  2,   3. 

DE  KANTER,  A.  :  XII,  70;  1  —  76; 
1  _  79;  1  —  86;  1  —  R.  P.  350. 

DKKING-DURA,  A.  :  XII,  60;  1. 

Delaware  River  :  Improvements  (of 
the);  dredgings  on  Duck  Creek 
flats  :  XII,  82;  7.  See  also  El- 
vers. 

Delaware   River:   Inl  ra-cnastal   ca- 
nal (from  the)  to  \ew  -York  bay: 
XII,    21;    10,    13  -      23hiit;   13   - 
39;  27. 

Delaware  breakwaters  :  XII,  94; 
2,  5,  10. 

Delaware  Hay  :  Breakwater  of  the 
National  harbor  of  refuge:  XH, 
94;  7. 

Delaware  Division  Canal  :  Dimen- 
sions; locks;  period  of  naviga- 
tion; cost  of  construction  and 
improvement  :  XII,  39;  24. 

Delaware  and  Raritan  Canal  : 
Dimensions;  locks;  period  of  na- 
vigation; cost  of  construction 
and  improvement  :  XII.  39;  24. 

Dellys  (Algeria)  :  Extension  of  the 
landing  by  means  of  reinforced 
cement  caissons  :  XII,  90;  19. 

DELMOTTE  :  XII,    73;   38. 

DEL  P'ROPOSTA  :  Coupling  (of  the 
system)  :  XII,  69;  12. 

Delta  Reservoir  (Mohawk  River)  : 
Dimensions  :  XII,  5;  19,  20. 

-  Dam  (of);  New  York  Barge  Ca- 

nal :  XII,   30;   5. 
DE.VAY  :    Reinforced    concrete   canal 
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foot  bridge  constructed  at 
Rheims  (by)  :  XII,  31;  23. 

Demurrage  charges  on  inland  na- 
vigation :  XII,  36;  6  —  40;  8. 

DKNNY  :  Emptying  appliance  of  si- 
lo >;  and  floor  storage  (invented 
by)  :  XII,  22;  13. 

<'  Denver  ».  Large  ladder  dredge 
in  Boston  Harbor  (called)  :  XII, 
R.  P.  352. 

Deposit  of  goods.  See  Magazines; 
N// edx;  Warehouses. 

Depth  -.  Reduction  in  water  depth 
caused  by  the  movements  of  the 
ships  :  XIT,  65;  9. 

Derrick*    :   XII.    72;   1,    8    -      74;    :,. 

l)«  r\\  iMithough  :  Coaling  staithes, 
on  the  Tyne  (at)  :  XII.  32;  11. 

DI-XANS,  J.  (Marote,  K  J.  and): 
XII.  38;  1,  3  —  38;  1  —  R.  P. 
291. 

DKSCAXS,  L.  :  XII,  52;  4  —  54;  1 
-  64;  20  —  R.  P.  3O4,  306,  308, 
380. 

DKSCANS.  ~[j  (Zanen,  F.  and)  : 
XI  f,  102;  12  -  104;  1  —  R.  P. 
379. 

1)  scription  of  Russia  (Short  geo- 
graphical and  orographical)  : 
XIF,  44;  1. 

Desna  River  (Russia)  :  XII,  44; 
29. 

DESPKKX  :   XI  [,    11;  35. 

Detroit  Harbour.  See  Ports:  In- 
land Ports. 

Detroit  River  :  Rock-removal  (on): 
XTI,  82;  27,  28. 

-  Tunnels    (under)  :    XII,    28;    18 

-    30;    I?  --    103;    11,    19    - 
105;  10,  15.  See  also  Tunnels. 

-  See  also  Elvers. 
Deule  River  :  XII,    38;  2. 

-  Experiments  on  the  mechanical 

traction    of    boats    made    (on 
the)  :  XII,  48;  4. 
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Deutsch-O'st-Afrika  Line  :  Liners 
(of  the)  :  XII,  68;  15. 

DEWEY  form  (Floating  dock)  :  XII, 
52;  14  —  57;  6. 

Diego  Suarez  (Madagascar)  :  Dry 
docks  (of)  :  XII,  53;  18. 

Diemel  :  Storage-reservoir  at  Hel- 
minghausen  (on  the)  :  XII,  1 ; 
5  —  2;  13,  15,  1(7,  20,  27  —  R.P. 
211. 

Dieppe  :  Construction  of  new  mo- 
les on  reinforced  concrete  cais- 
sons (at)  :  XII,  95;  6,  22. 

—  Maintenance    dredgings    of    the 
entrance  to  the  harbour:  XII,    { 
83;  «. 

-  Steam  cranes  of  the  port  :  XII, 

73;    12. 

-  Quay    walls     (at)  :    XII,    95;    5, 

35. 

-  Swing-bridge     «    du      Pollet    » 

(at)  :  XII,  102;  33  —  106;  13. 

-  See  also  Maritime  Ports. 
Dieren    to   Hattem    (Netherlands)  : 

Lateral    canal    (from)  :    XII,    10; 
17. 

DIESEL    Motors  :     XII,      62;    18    - 
68;   2,2  —  69;  12. 

Dieze  River  :   XII,   10;  4,   24. 

Digoin  (Loire)  :  Gallery  construc- 
ted (at)  :  XII,  31;  14. 

Digoin  to  Briare  :  Lateral  canal 
(from)  :  Length  of  the  water- 
way; number  of  locks;  cost  of 
construction,  operation  and  ca- 
re :  XIT,  4;  16. 

Dikes  :  See  also  Rivers  with  free- 
running  current  :  Improvement 
by  regulation;  Sea  walls. 

-  Consolidation   (of)  :  XII,  28;  2, 

4,  12,  15.  17  —  30;  7,  8,  9  - 
38;  13,  28  —  63;  37  —  98;  2, 

5,  11,   13,   17  --  101;  13.  See 
also   Concrete;  Reinforced  con- 
crete :       Revetments        (of)  ; 
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Dams;  Protection  of  banks; 
Revetments  of  dikes. 

-  Dikes  :     at     Saint- Joseph,    Mis- 

souri :   XII,    28;   15  —  30;   8. 
—  at    Junction    City,    Kansas  : 
XII,  28;  15  —  30;  8. 

-  at  Fort  Riley,  Kansas  :  XII, 

28;  15  —  30;  8, 
—  on  the  Marne-Saone  Canal  : 

XII,   31;   26. 

Dikes  of  reservoirs.  See  also  Dams 
and  weirs  :  Storage,  reservoir 
dams;  Reinforced  concrete. 

-  Employment    of     cement,    with 

or  without  reinforcement,  in 
the  banks  of  reservoirs  :  XII, 
28;  2  —  31;  4. 

—  Means    for   preventing   infiltra- 

tions :  XII,  28;  2  —  31;  5,  6, 
8,  10. 

-  Masonry     dikes  :      Preservation 

(of)  :  XII,  28;  2  —  31;  8. 

—  Rubble-stone   dikes  :   Means   for 

rendering  watertight  (the)  : 
XII,  28;  2  —  31;  8,  10. 

—  Earth     and     masonry     dikes     : 

Means  for  cutting  off  infil- 
trations :  XII,  28;  2  —  31;  5. 

-  Earth    dikes    :    Facing    of    the 

slopes    (of)    :   XII,   31;   7,    11. 

—  Dikes  of  reservoirs  : 
in    France  : 

-  Dike    of   Charmes  :     Dimen- 

sions (of  the)  :  XII,  31;  7. 

-  Means   employed    to    pre- 

vent infiltraion  be- 
tween the  base  of  the 
earthen  bank  and  the 
impermeable  subsoil  : 
XII,  31;  5. 

-  Breastwork  (of  the):  XII, 

31;    5. 

-  Dike   of    the    Mouche  :    Wa- 

tertightness  (of  the):  XII, 
28;  2  —  31;  7,  27. 
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Dikes  of  reservoirs  (continued)   : 

— -  Cross-section      (of     the)  : 
XII,   31;   7. 

—  Sections  in  the  screen  (of 

the)  :  XII,  28;  2  —  31 ; 
10. 

—  Dike  of   Set-tons  :  Ferro-con- 

crete    screening    wall     (at 
the)  :  XII,  28;  3  —  31;  11. 

—  Dikes    of     reservoirs    in    the 

French      Pyrenees  :      XII, 
28;  3—31;  12. 

—  Masonry  dike  of  the  Oule: 

XII,  31;    12. 

-  Earthen   dike  of   Aubert: 

Breastwork  (of  the)  : 
XII,  31;  12. 

—  Revetment  of  the  up- 
per sloping  face  : 
XII,  31;  i2. 

—  Earthen     dike     of     Ore- 

don  :  Facing  of  the  up- 
per slope  :  XII.  31;  11. 

—  Dike  of  Villegusien  :  Dimen- 

sions (of  the)  :  XII,  31;  7. 

-  Means   employed   to    pre- 

vent infiltration  be- 
tween the  base  of  the 
earthen  bank  and  the 
impermeable  subsoil  : 
XII,  31;  5. 

—  Breastwork  (of  the):  XII, 

31;   5. 

Dikes  abatis  :  XII,   39;   14. 
-  Earthen    dikes.     See     Dikes    of 
reservoirs. 

—  Masonry   dikes.     See     Dikes    of 

reservoirs. 

—  Longitudinal    dikes.    See  Rivers 

with   free-running   current. 

—  Transverse    dikes.     See     Rivers 

with    free-running    current. 
Discharge     of      dredging.s  :      Sand 
pump   (for  the)  :  XII,   3S;    11. 
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Disintegrators.  Dredges  fitted 
with  —  See  Dredgers. 

Dismal  Swamp  Canal  :  Length;  di- 
mensions of  the  channel  and 
locks;  period  of  navigation;  cost 
of  construction  and  improve- 
ment :  XII,  39;  24. 

Distributing  weir  constructed  for 
irrigation  works  in  Turkestan  : 
XII,  35;  5. 

Distribution  of  concrete  by  belt 
conveyors  on  the  Barge  Canal  : 
XII,  30;  IS. 

Distribution  of  concrete:  in  the 
construction  of  the  Panama  Ca- 
nal :  Xir,  30;  18. 

Dives  (Calvados)  :  Reinforced  con- 
crete staging  (at)  :  XII,  95;  .32. 
—  Reinforced  concrete  quay 
wall  (at)  :  XII,  31;  22. 

Diving  bells.  Employment  (of)  for 
removing  rock  under  water:  XI  I. 
84;  2,  5. 

-  Foundations    under    compressed 

air   (with)    :  XI7.   53:  2.  3. 

-  Foundations    carried    out    with 

the    aid    (of)  :    XII.     96;    13. 

-  Repairing    of    floors    by    means 

(of)  :  XII,  52;  5  —  54;  7,   15. 
Djidjelli       (Algeria)  :      Reinforced 
concrete    platform    at    the    jetty 
(of)  :  XII,  90;  18. 

-  Reinforced  concrete  floor  at  the 

new    jetty    (of)  :   XII,    90;   4. 

-  Behavior    of    the    new    jetty    at 

the   port   (of)  :   XII,    90;  4. 

Djouritch  River  (Russia)  :  XII, 
44;  17. 

Docks  :  Construction  (of  concrete 
and  reinforced  concrete)  :  XII, 
28;  1.3  —  30;  11.  See  also  Con- 
crete; Reinforced  concrete. 

-  of    London.    See    Locks    (Ocean 

Navigation);  Maritime  Ports. 
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—  of   Soissons    (Canalized    Aisne)  : 

Reinforced  concrete  jetty, 
with  retaining  wall  (of  the)  : 
XII,  31;  22. 

-  of  Weston  :  Tranship    (at  the)  : 

XII,   41;    38. 

—  Dry  docks:  Floating  docks.   See 

Means  for  docking  and  repai- 
ring vessels. 
DOEMMING    (von)  :    XII,    11;    48,    49 

-  29;  2  —  R.  P.  203. 
Dnieper    River  :    Improvement    by 
regulation    and    dredging  :    XII, 
11;  37  —  44;  21,  23.  See  also  El- 
vers   with   free-running    current. 
—  Cataracts  :  Improvement  of  the 
navigability    of     the    :     XII, 
36;  1O  —  44;   17,  30  —  44bis; 
1,   3,   8  —  R.   P.    291,   294. 
-  Dams    proposed    for   the    ca- 
nalization   (of  the)    :   XII, 
36;   10  —  446/.s;  &  —  R.P. 
292. 

—  Locks  proposed  for  the  ca- 
nalization (of  the):  XII, 
36;  10  —  44;  30  —  44&is; 
8. 

-  See   also  Jtivers. 
Dnieper-Bug  Canal    :  XII,   44;   18. 
Dniester    River    :    XII,    44;    9,    29. 

-  Characteristics    (of  the)    :   XII, 

44;    11. 

Don  River  :  Improvement  by  regu- 
lation and  dredging  :  XII,  44; 
23. 

—  Junction  canal  from  the  Volga 

(to  the).  See  Canals. 

-  See  also  Elvers. 

DONALD,   James  :  XII,  52;  G  —  55; 

1   --  R.    P.  '306,    308,    317. 
DOXDOXA,    Ph.     :    XII,    R.    P.    304, 

348,    391. 
Doiietz    (Northern)    River    :    XII, 

44;   24,   29. 
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—  Improvemepnt    by    canalization 

(of  the).  See  Elvers  :  Cana- 
lized Rivers. 

-  Lock  dimensions   :  XII,  44;  24. 
Donge   River    :  XII,    43;  6. 
Dordogne  River  :  Canalization  and 

industrial    utilisation    (of   the)    : 
XII,    16;    17. 

—  High   fixed   bridges   at  Cubzac, 

on  the  tidal  portion  (of  the): 
XII  102;  35  --  106;  20. 

DORINGTON,   John  E.    :  XII,  41;  24. 

Dortmund-Ems  Canal.  See  Canals. 

—  Locks   (of  the).    See  Locks. 

-  Trials  made  on  the  canal  in  or- 

der to  ascertain  the  dimen- 
sions of  canal  section  which 
give  the  best  economic  results: 
XII,  13;  2. 

Dorverden   :  Weir  with  large   tow- 
train  locks,  on  the  Weser  (at)    : 
XII,   2;   10  —  29;   11. 
Doubra  River   (Austria)    :  Xll,   3; 

18. 

Doubs  River   :  XII,   16;   11. 
Dover    Harbour    :    Breakwater    (of 
the)    :   XII,   96;    1.3. 

—  Extension     of     the     Admiralty 
I  Pier    :   XII,   96;   13. 

—  See  also  Maritime  Ports. 
DOVER    :  XII,   11;   27,   29. 
Drag-line    buckets    :    XII,    39;    22. 
Drainage    canal     of    Chicago.     See 

Canals. 

Drainage  of  the  infiltrations 
through  masonry  dikes  :  XII, 
31;  8. 

-  Earthen  dikes    :  XII,  31;   11. 
Draulitten:   Arched  reinforced  con- 
crete  bridge  over-  the    Oberland 
Canal    (at)    :  XII,    29;  3. 

Drave  River  :  Development  (of 
the)  :  XII,  8;  1. 
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Dredges.  See  also  Dredgings; 
Means  for  rrnKtrhnj  i-nr'k  umlcr 
water. 

—  Suction   dredges   :  XII,   4;   2,   6 

-  9;  8   --  11;   38,   43.   47,   51 

-  39;  22  —   79;  1,  28  —  80; 
1  —  S1;   6  —   82;  3,   8  —  83; 
2,  7,  9,  22,  23,  26  —  85;  3  - 
86;    1,    2,    6,    9,    10,    12,    13   - 
\\.   P.   353,    357.  See,  also  Bu- 
cket dredgt  v  \\itli  suction  ap- 
paratus;    Hydraulic     dredges. 

—  fitted  with  cutters  disaggre- 

gators  :  XII.  81;  6  -  82; 
9  —  83;  9  —  85;  10  —  86; 
1,  7,  12  —  95;  14  —  R.  P. 
353. 

—  Hopper-suction     dredgers      : 

XIF,  83;    1,    9,    10. 
—  with    bucket-chain  substitued 
to  the  suction-pipe  in  case 
of  need  :  XII,  83;  9. 

-  River-types;   improvements  : 

XII,  82;  3,  8  —  86;  12. 

-  Sea-going  suction    dredges    : 

XII,  4;  2  —  39;  22  —  82; 
3  —  83;   22;   24. 
-  Cost    of    dredging;     eco- 
nomy    compared     with 
other    types    :    XII,    82; 
8. 

-  Comparison       with.       bucket 

dredgers  :  XII,   86;  9. 

—  Clay     suction      and      bucket 

dredger   :  XII,   86;   10. 

-  I'ower;       production       (effi- 

ciency)   :   XII,    79;  2,   4,   7 
-   82;    6   --    83;    2,    9,    23, 
25,    26-  —  85;   7. 

—  Advantages     of     the     different 

types  :  X'll,  82;  11. 
-  Choice   of   the  type    :   XII.    79; 
28  —  82;  7  —  83;  4,  7,  11,  2»G 
—  86;    9. 
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(continued)    : 
Dipper    dredgt  3  (Single    bucket 
dredgers)  :  XII,  11;  :-;s  —  33: 
22  —  1-5;  10  —  79;  2,  3,  8,  15. 
19,   25,   28   —  82;   1,   2,    10   - 
84;   9,    19,    23,   24  —  86;   1   - 
88;    3,    22   --   11.    P.    351,    :V>2. 
357. 

—  American        dipper       dredge 

(built  by  the  Bucyru> 
Company)  :  XII.  73;  <). 

-  Automatic       dredger.       type 

Priestn.an  :     XII.     38; 

Advantages    (Of)    :   XII,   7. "5; 
3,  4,  28  —  82;  1. 

Comparison        \\  il  h        bucket 

dnedgers   :  XII,  79;  2,  19, 

28  —  R.  P.  352. 
O&Bi    (of)    :   XII,  79;  9. 
Si/.e  of  the  bucket   :  XII,  79; 

8,  9  —  R.  P.  :r>2. 

M;iii:eu\  i-in-       (of)       :      XII. 
79;   3. 

-  Improvements  fof)  :  XII.  84; 

2:5,   24  —  R.  P.  358. 

-  Digging  power    :   XII,    l».    P. 

352. 

—  Efficiency     (Dredging    capa- 

city) :  XTI,  79;  2S  —  84; 
24  —  88;  22. 

Scouring  dredge  on  the  system 
Kretz  :  XII,  11;  41. 

Electrically  driven  elevator 
dredge  :  XII,  79;  6. 

Elevator  dredges.  See  Bucket 
dredges. 

Laddetr  dredges.  See  Bucket 
dredges. 

Dredgers  on  the  Friihling  sys- 
tem :  XII,  79;  2,  28  —  80;  1. 

-  Cost  of   working    :   XII,    79; 

2>S. 

-  Efficiency   :   XII,    79;  28. 
Bucket  dredgers  (Elevator  dred- 
ger)   :    XII,    4;    3   —  9;    8    - 
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])r<'<l(j(>s  (continued)  : 

11;  38,  61  —  39;  22  —  45;  10 
79;  2,  10,  19,  21,  25,  28  - 
80;  1,  3,  4,  e  —  81;  5,  7,  10, 
13  —  82;  2,  10',  11  —  83;  2,  10, 
14,  16,  18,  22,  25  —  84;  21  - 
85;  3  -   86;  1,  2  --  R.  P. 
352,  353,  3'55,  357. 

-  Self-propelling   bucket  dred- 

gers   :  XII,   79;  11. 

-  Advantages    (of)    :   Xli,    79; 

2,  3,  28  —  86;  9. 

-  Size  of  the  buckets  :  Increase 

(of   the)    :    XII,   86;   8. 

-  Central  control  system  :  Xll, 

80;  7  —  R.  P.  352.  3<56. 

—  Comparison     :    with     dipper 

dredges:  XII,  79;  2,  19,  28. 
-  with     suction     dredges     : 
XII,   86;  9. 

—  Armed  buckets  for  rock  dred- 

ging :   XII,  R.  P.   357. 

-  Cost   (of)    :   XII,    79;   21. 

-  Cost   of   working    :   XII,    79; 

21  —  R.  P.  355,  357. 

—  «    Denver    »    dredge    :    XII, 

R.    P.    352. 

—  Electrically      driven      ladder 

dredger    :   XII,   79;    7. 

-  Ladder    dredges    driven    by 

internal     combustion     mo- 
tors  :   XII,   R.  P.   356. 

—  Manoeuvring      (of)      :     XII, 

79;    3    --   85;    8. 

—  Special     working     method     : 

XII,    85;   8. 

—  Paternoster   dredgers    :   XII, 

84;    19. 

—  Improvement   (of)   :  XII,  79; 

2,    7    --   80;   2,  6  —  86;   8 
-  R.  P.  358. 

—  Increase  of  the  bucket 
size  from  1898  to  1911  : 
XII,  86;  8. 
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liralrjfs    (continued)    : 

-  Priestman .  dredgers     :    XII, 

84;    19,    2.3. 

-  Depth  dredged   :  XII,  86;   8, 

9. 

-  Power  of  the  main  engine   : 

86;   8. 

-  Working       capacity       (Effi- 

ciency)   <    Xll,    73;    28    - 
83;  2,  10,  14,  19,  2i3  —  84; 
23  —  85;  9  —  R.   P.    352. 

-  Dredges    provided    with    bu- 

ckets and  succion  appara- 
tus :  XII,  85;  3  —  86;  10, 
12,  13. 

-  with  disaggregators   (cut- 
ters) :  86;  7,  10,  12,  20. 

-  Sorting  of  the  dredged  mate- 

rials  :  XII,  80;  4. 

-  High-powered     dredges     :    XII, 

11;  36  —  39;   22  —  79;   1  - 
80;  1  —  81;  1,  12  —  82;  1  - 
83;  1  —  84;  1,  19  —  85;'  1   - 
S6;    1  --   88;   ]s    19   --   R.   P. 
350.   — 

-  Choice    of    the    type    (accor- 

ding to  the  nature  of  the 
soil)  :  XII,  R.  P.  353,  357. 

-  Cost    and    working    capacity 

(performance);  comparison 
of  the  different  types  : 
XII,  82;  11. 

—  Grapple   dredges    :    XII,    82;    1. 

See  also  Grab  dredges. 

—  Hydraulic    dredges    :    XII,    79; 

2,   4  —  82;  3,  8,   12.   See  also 
Suction    dredges. 

-  with      disaggregators      (cut- 

ters) :  XII,  79;  4  --  82; 
9  --  83;  9,  22. 

—  Scoop      dredgers.     See      Dipper 

dredges. 

-  Dredges     with     long     discharge 

shoots    :    XII,    39;    22    —   83; 
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Dredyes    (continued)    : 

11,    17  —  86;    3,    9   --  R.    P. 
353. 

-  Pipe  lines  dredges.  See  .Dredges 
with    long    discharge   shoots. 

—  Grab  dredgers   :  XII,  11;   38  - 

39;  22  —  45;   10  —  79;  2,  10, 

28    -  -    80;    5    -  -    88;    19,    23. 

-  of    the    Priestman    system    : 

XII,   81;    11,    13  —  84;  19, 

23    —  98;  8. 

-  Orange  peel  dredgers.  See  Grab 

dredgers. 

-  Clam   shell   dredgers.    See   Grab 

dredgers. 

—  Sea-going  dredges:  Ladder  dred- 

ges :  XII,  R.  P.  353-  See  also 

Bucket  djredges. 
—  Hydraulic  suction  machines  : 
XII,    4;   2.    See    also    Suc- 
tion  dredges. 

—  Method  of  working  in  currents 

of    rapids    :    XII,    79;    19    - 
84;  22. 

-  Steam  shovels  :  XII,  82;  14. 

-  Improvement  of  dredges  :  XII. 

79;    2,    4   --   80;    2,    8   --   82; 

2,  7,  8  —  83;  3,  9,  10,  19,  25 

-  84;  24  —  86;  7,    10,   12  - 
98;    4   --  R.    P.    35?,    358. 

-  Sand     pump     for     discharging 

dredgings    :    XII,    32;    11. 

-  Self-carrying  dredges  :  XII.  82; 

3,  7   —  83;   3,    11,   21,   23,   26 

-  86;  3,  6,  10. 

-  and    self-propelling    dredges: 

XII,    82;   7  --   85;   3,    7. 

-  with  bins   :  XII,  R.   P.  353. 

-  Self-containing      dredges.      See 

Salfcarrying    dredges. 

-  Hopper    dredges.    Self    Selfcar- 

rying  dredges. 

—  High-powered   dredges    : 

-  in   Austria-Hungary   : 

—  Danube    (on    the)    :    Em- 
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(continued)    : 

ployment  of  dipper 
dredges,  Paternoster 
dredges  and  Priestman 
dredges  :  XII,  84;  20. 

—  in  France  and  Indo-China   : 

—  in   France    : 

-  Dredgings   :  Plant  used   : 

XII,    83;    1. 

—  Conservancy  dredg- 
ings :  Expenses  in 
the  more  important 
ports  per  ton  of 
handled  materials  : 
XII,  83;  G. 

—  Utilization       of       the 

dredged  materials  : 
XII,  83;  2,  7,  11,  15, 
17. 

-  Method   of   operating;   lo- 

wering of  the  expense  : 
All,  83;  3,  7. 

—  on   bars  at  the  mouth 

of  rivers  :  XII,  83; 
23. 

—  Bucket-dredgers      em- 

ployed :  XII,  83;  2, 
8,  14,  16,  26. 
-  Suction  dredgers  em- 
ployed :  XII,  83;  2, 
8,  9,  23  —  86;  8,  10, 
12,  19  —  95;  14. 

-  Dredgings    in    the    ports 

of  : 

—  Bayonne      :      Suction 

dredges;  working 
production  during 
the  transition  from 
fine  -  grained  to 
coarse-grained  sand: 
XII,  83;  2. 

—  Dredging    on    bars    at 

the  entrance  of  the 
port  :  XII,  83;  23. 
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Dredges  (continued,)  : 

—  Bordeaux   :  Deepening  of 

the  entrance  channel  : 
XII,  83;  6,  17. 

—  Boulogne     :    Maintenance 

dredgings  :  XII,  83;  4, 
6. 

—  Havre  :  Deepening  of  the 

harbour;  production  of 
the  bucket-dredger  in 
sandy  ground  of  various 
nature  :  XII,  83;  2,  6. 

—  S*-Nazaire   :  Maintenance 

dredgings  by  suction 
and  hopper  dredges,  on 
bars  at  the  entrance  of 
the  port  :  XII,  83;  6, 
23. 
—  Dredgings  on  the  rivers  : 

—  Adour    :    Employment   of 

suction  and  hopper 
dredges;  dredgings  on 
bars  at  the  mouth  of 
the  river  :  XII,  83;  6, 
23. 

—  Garonne    :    Dredging    for 

improvement  of  the  es- 
tuary; employment  of 
bucket  dredgers  :  XII, 
83;  6,  15. 

—  Giro>nde    :    Dredging    for 

improvement;  Employ- 
ment of  bucket  dred- 
gers :  XII,  83;  -6,  15. 

—  Loire    :    Dredging    works 

for  improving  the  ma- 
ritime part  (of  the); 
employment  of  suction 
dredges,  and  of  suction 
and  bucket  dredgers  fit- 
ted out  with  disaggre- 
gators  (cutters)  :  XII, 
83;  0,  8  --  86;  8,  10, 
12,  19  —  95;  14. 
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D  re  dye*  (continued,)   : 

—  Seine  :  Dredging  for  im- 

provement of  the  mari- 
time parts  (of  the);  em- 
ployment of  bucket 
dredges. 

—  in  Jndo-China  : 

Cutting  canals  by  means  of 
buckets-dredges  :    XII,    83; 
2i5. 
-  in   Germany  ; 

—  Bucket-dredgers:    for  the  con- 

tractors, Messrs.  Schnei- 
der, Berlin  :  XII,  83;  3. 

—  employed      on     the    Kiel 

canal  :    XII,    80;    3. 

—  on    the    river    Main  : 

XII,    80;   2. 

-  on  the  Upper-Rhine 
(deepening  between 
Mainz  and  Bingen): 
XII,  80;  2. 

—  on    the   Vistula  :    XII, 

80;    3. 

—  Sea  bucket   dredger   for   the 

firm       Messrs.      Gebriider 
.       Goedhart    A.    G.,     Diissel- 
dorf  :  XII,   80;  €. 

—  in   Great-Britain  : 

-  Mersey  (on  the)  :  Use  of 
the  suction  dredger  «  Le- 
viathan »;  excavating  ca- 
pacity :  XII,  79;  1. 

—  in  Italy  : 

—  Sea-going     suction      dredge 

«  Venezia  »  (with  bucket- 
chain)  :  Characteristics  of 
the  dredge;  details  of  the 
hull;  motive  power;  auxi- 
liary engines;  dredging  ar- 
rangements. Results  ob- 
tained. Cost  of  operating: 
XII,  85;  4,  10. 
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Dredges  (continued.)   : 

—  in      Netherlands      and      Dvtch 

India  : 

-  Nieuwe  Waterweg  (New  wa- 

terway to  the  port  of  Rot- 
terdam :  Conservancy 
works  carried  out  with 
suction  hopper-dredgers; 
cost  of  dredging  :  XII,  86; 
6. 

-  Steam  dredgers  on  the  Waal 

River  :    XII,    10;    15. 

-  Port    of    Rotterdam  :    Dred- 

ging works  :  XII,  86;  3,  5. 

—  Production    of    the    dred- 

gers :   XII,   88;   5. 

-  Port    of    Soerabaja     (Dutch 

India):  Hopper-suction 
dredger  «  Java  »,  with 
a  dragging  scoop  for 
t  lif  CHUM  i \ ancy  and 
improvement  (of  the)  : 
XII,  86;  10. 

—  in  North  America: 

-  Bermuda    Government  :   Ele- 

vator    dredger     placed    in 
commission  (by  the)  :  XII, 
79;   11. 
—  in   Canada  .- 

—  Montreal     harbour  :     Use 

of  dipper  dredges:  XII: 
79;  4—84;  9  —  R.  P. 
357. 

—  St-Lawrence  River  :   Em- 

ployment of  dipper 
oredgers  (American  ty- 
pe) for  the  excavation 
of  a  channel  through 
the  Galops  Rapids:  XI J, 
79;  15.  19. 

—  Use  of  hydraulic  dred- 
gers fitted  with  cut- 
ter heads  :  XII,  79; 
4  —  R.  P.  35)7'. 
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|    Dredges  (continued)   : 

—  Use  of  ladder  dredges: 
XII,  79;  3  —  R.  P. 
356,  358. 

-  Stone,  lift  era  employed 
(on    the)  :    XII,    R. 
P.    368. 
—  on   the    Panama   Canal : 

-  Dredging  fleet  :  XIL  82; 

10. 

-  Dipper  dre<l<ie<  :  XII,  82; 

10. 

-  Ladder  dredges  :  XII,  79; 

2  —  82;   10,   11. 

-  Radial-feeding         suction 

dredges  with  mechani- 
cal cutters  :  XII,  82; 
10. 

Sea-going     suction     d  red- 
Mi.    82;    10. 

-  Dredging     with     hydrau- 

lic   monitors  :    XII,    82; 
12. 
-  in  the   f'nitt',1  States  : 

Dredges     in     use  :     XII,     39; 
22. 

-  Dipper  dredges  :   XII,  79; 

25  -  82;  2,  10  --  R. 
I'.  352. 

-  Ladder  dredges  :  XII,  79; 

7  --  W;  11  -  -  R.  P. 
352. 

-  Hydraulic    river    dredges 

(type  ((  Alpha  »)  :  XII, 
82;  3,  8. 

-  Sea-going     suction     dred- 

^  t  :   XII,    82;    3,    10. 

-  Electrically     driven     lad- 

der dredgers,  built  by 
the  Bucyrus  Company 
of  South  Milwaukee, 
Wise.  :  XJi,  79;  7. 
—  Table  of  sea-going*  suc- 
tion dredges  of  the  Go- 
neral  Government  :  di- 
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Dredges  (continued,)   : 

mansions,  equipment, 
propelling  power  :  Xll. 
82;  .6. 

—  Cape    Cod    Canal  :     Digging 

power  of  the  dipper  dred- 
ges in  use  :  XII,  R.  P.  352. 

—  Boston  Harbor  :  The  cc  Den- 

ver »  ladder  dredge  :  XII, 
R.  P.  352. 

—  on  the  Mississippi  River  : 
Hydraulic  dredge  adop- 
ted :  Xn,  82;  8,  10. 

—  on    St-Mary's    River,    Michi- 

gan :  Dipper  dredgers  em- 
ployed :  XII,  79;  25. 

—  in  Russia  : 

—  Dredges  working  on  Russian 

rivers  :   XII,    44;   20,    22. 

—  on    the   Suez    Canal : 

-  Use  of  bucket  dredgers   and 

of  suction  dredges  :  XII, 
83;  2,  18,  22  —  R.  P.  346, 
353. 

-  at    Port  Said  :  Dredgings  in 

the  channel;  use  of  sea- 
going hopper  dredges  : 
XII,  83;  18,  21. 

—  in  Sweden  : 

-  Use    of    single    bucket-dred- 

gers   and    grab    dredgers  : 

XII,    88;    19,    22. 

Dredging*:  XII,  4;  2  —  38;  2i  - 
39;  4,  22  —  40;  4  —  44;  20,  23, 
31  —  45;  10  —  98;  4  --  R.  P. 
173,  177,  190,  192,  195,  198,  199, 
200,  203,  204,  245,  346,  348,  353, 
355,  356,  386.  See  also  Dredges; 
Means  for  removing  rock  under 
water;  Rivers  with  free-running 
current  :  Improvement  by  dredg- 
ing; improvement  by  regulation 
and  dredging. 

—  Extraction    of    adherent    clays  : 

XII,   83;  25. 
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Dredgings  (continued)  : 

-  Cost  (of)  :  XII,  1,  8,  22  —  *:  2, 

3,  10  --  10;  9  —  11;  20,  24, 
36,  38  —  44;  21  —  79;  2,  2.8 
-  82;  3.  8,  10,  11,  17  —  83; 
3,  6,  25  —  85;  ;7  —  36;  2,  4, 
5,  9  -  100;  28  —  R,  P.  353, 
364. 

-  Hydraulic      excavating     plant  : 

Application  of  the  method  to 
the  construction  of  maritime 
canals  :  XII,  82;  12. 

-  Dredging   plants.    See  Dredges. 

-  Cost  (0^)  :  XII,  86;  6. 

-  hard    material    (of)  :    XII,    79: 

2?   7,  28  —  80;  3  —  81;  6  - 
82;  2,   9,   11   —  83;  19. 

-  Pipes   distributing    under    pres- 

sure the  .  dredged  matters; 
distance  of  transport  :  XII, 
83;  3,  11,  17,  20  ?-•  86;  3,  9. 

-  Results    obtained    according    to 

the  nature  of  the  ground  : 
XII,  83;  2,  13, 

-  Part    played    by    dredges    in 
rivers  :   XII,   11;  36.    See   also 
Rivers. 

—  Sorting     of    the     dredged    mat- 
ters :    XII,    80;   4. 
—  in  Avsti  in-Hintgarif  : 

-  in    Austria  : 

-  Elbe  River:  Improvement 

by  dredging  :  XII.  I*. 
P.  177. 

-  Moldau   River  :   Improve- 

ment by  dredging  : 
XII,  R.  P.  177. 

-  in  Hungary  : 

-  Danube  :     Dredgings      at 

the  Iron  Gates  :  XII, 
84;  1,  19. 

-  Szamos    River  :    Improve- 

ment by  regulation  and 
dredging  :  XII,  1;  13 
—  8;  8. 
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Drrtlyinys  (continued)   : 

-  Vag  River  :  Improvement 

by  regulation  and 
dredging:  XII,  1;  14 

-  8;   8. 

-  in   Frfincr  (and  Colonies)  : 

-  in   Corsica  : 

-  Ajaccio  :  Dredging  of  the 

port  :    XII.    95;    20. 

-  Bastia  :  Dredging   of  the 

port  :    XII,    95;    20. 

-  in   France  : 

—  Expenses  of  maintenance 
dredging  per  ton  of 
materials  handled,  in 
tho  principal  perls  : 
XII,  83;  6. 

—  Ttilization  of  the  dredged    I 
matters  :  XIJ,  83;  2,  7, 
11,    15,   17. 

-  Plant    UM-1  :    XII,    83;    1. 

-  Method    of    working;    lo- 

wering of  the  cost  of 
working  :  XI  I,  83;  :j, 
7. 

—  Dredging  on   bars   at   the 

mouth  of  rivers  :  Xll, 
83;  23. 

-  Dredging    on    the    A  dour 

bar  at  the  mouth  of 
the  river  :  XII,  8\;  23. 

—  Dredg-ing    for    improve- 

ment of  the  estuaa'y 
of  the  Garonne  :  Xll, 
11;  20  —  83;  15. 

-  of   the   Gironde  :  XII,   11; 

20   —   83;    15. 

—  Dredging    works    for    impro- 

ving : 

—  the  maritime  Loire:   Xll, 

83;   8  —  86;   10,    14,    19 

-  95;  14. 

—  the  maritime  Seine  :  Xll, 

83;    14. 

—  Dredging  on  bars  at  the  en- 
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r/.s  (continued)   : 

trance     to     the     port     of 

Bayonne  :  XII,   83;   23. 

—  Dredgings    in    the    port    of  : 

Bordeaux  :  XII, 83;  6,  17. 
Boulogne  :   XII,    83;   4,    6. 
Havre  :   XII,    R.    P.   348. 
Nantes:    XII.     95;     14. 
Nice   :   XII,    95;   19. 

—  Dredging  on  bars  at  the  en- 

trance   to    Saint-Nazaire  : 
XII,    83;   23. 

Tahle  giving  tho  expenses  of 
maintenamv  dredging,  per 
ton  of  matters  ha.ndled,on 
the  entrance-;  to  the  ports 
of  :  Bayonne,  Bordeaux, 
Boulogne,  Calais,  (Vtte, 
Dieppe,  Dunkirk.  Ha- 
vre. Marseilles,  X  antes, 
Rouen,  Saint-Xa/aire  : 
X1T,  83;  6. 

in  I ti<l<>-('li  in  a:  Dredging-;  f<»r 
cutting  canals  :  Xll. 
83;  2,  25. 

in    Tunis:   Dn-dgings    in    the. 
port    of    Sfax  :    XII,    101; 
13. 
in   (i >' nn any  : 

-  Elbe     :       Improvement       by 

dredging    (of    the)  :    XJ.I, 
11;  41  --  R,   P.   203. 

—  Main  :    Dredging    (on    the)  : 

XII,   80;   2. 

—  Rhine  :   Dredging    (on   the)  : 

XII,  11;  41,  49  —  80;  2. 

-  \Veser  :    Dredging    (on    the): 

XII,   R.    P.    203. 
in  Great  Britain  : 

—  Southampton  :    Dredging    of 

the     channel     to    the    new 
berthage  :    XII,    95;    7. 

—  Southwold  :     Deepening     of 

the    harbour   by   means   of 
dredging  :  XII,  95;   14. 
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Dredging*  (continued)   : 

-  Thames  River  :   Dredging  in 

the  estuary;  dredging 
fleet;  cost  of  the  plant  : 
XII,  95;  3. 

—  Tyne    River  :    Dredging    (of 

the)  :  XII,   95;   8. 
-    in  Italy  : 

-  Dredgings  operations   :  XII, 

85;    3. 

-  Method  of  working  :  XII, 

85;    8. 

—  Improvement    by    dredging  : 

of   the    Arno  :    XII,    1;    15 

-  9;   8. 

-  of  the  Po  :  XII,   1 ;  15  - 

9;  5,   8  --  11;  42. 

-  of  the  Tiber  :  XII,   1;   15 

-  9;  8. 

-  Dredging  works  :  in  the  Ba- 

ri    harbour  :    XII,    85-;    11. 

—  on    the   bar    of    the   Lido 

at  Venice  :  XII,  85;  1, 
1*. 
—  in   Netherlands  : 

—  Meuse    River  :    Improvement 

by     means     of     dredging  : 
XII,   1;   17  —  10;   1,   24  - 
11;   37.    ' 

—  Nieuwe  Waterweg  (New  wa- 

terway to  the  port  of  Rot- 
terdam) :  Conservancy 
dredgings;  cost  of  dredg- 
ing :  XII,  68;  24  —  86;  '8 

-  98;  3. 

—  Waal    River  :    Improvement 

by  means  of  dredging  : 
XII,  1;  20  —  10;  1,  G,  8. 

—  Yssel    River  :     Improvement 

by  means  of  dredging  : 
XII,  1;  20'  —  10;  1,  17. 

—  Port    of    Rotterdam  :    Exca- 

vating of  new  basins  : 
XII,  86;  3. 

—  Dredgings  :  XII,  86;  3,6. 
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Dredgings  (continued)  ; 

—  Cost      of      method    of 
working  :    XII,     86;    3,< 

4,    5,   -6. 

—  Construction,  of  quays 
with  the  dredged  mat- 
ters :  XII,  86;  5. 

—  Efficiency    of    the    dred- 

gers employed  :  XII, 
86;  5. 

—  in  North  America  : 

in    Canada  : 

-  Montreal    Harbour  :    Im- 

provement by  dredg- 
ings: XII,  R.  P.  357. 

-  St-Lawrence  River    : 

Dredging  operations  : 
XII,  R.  P.  356,  357, 
358. 

—  on  the  Panama  Canal  :  Xll. 

82;   10,    11,    29. 

—  Dredging   with    hydraulic 

monitors  :  XII,   82;   12. 

—  in  the  United  States  : 

—  Aliens   Bar    (near   Hobbs   Is- 

land) :  Dredging  (at)  : 
XH,  4;  3. 

—  Boston      Harbour  :      Ladder 

dredge  called  the  «  Den- 
ver »  (at)  :  XII,  R.  P. 
352. 

—  Columbia      River,      Oregon  : 

Dredging  of  the  bar  at 
mouth  (of  the)  :  XII.  82. 
4. 

—  Delaware    River  :    Improve- 

ment (of  the);  dredging 
on  Duck  Creek  fiats  : 
XII,  82;  7. 

-  Mississippi  River  :  Dredg- 
ings :  XII,  1  ;  9, 
24  —  4;  G,  8  —  11;  41,  48, 
49,  50  —  39;  22  —  82;  8, 
9. 
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I) i •< dying*  (continued j   : 

-  Dredgings     on     the     Des 
•  Moines   Rapids  canal    : 

XII,    4;  15. 

-  Mohawk     River  :      Improve- 

ment by  dredging  :  XII, 
5;  16. 

Xi  \\    York  Harbour  :  Dredg- 
ings   (in)    :    XII,    4;    2  - 
82;  3,   8. 

-  Dredging  of  the  Ambrose 

channel  :    XII,    4;   2  - 
82;    8. 

-  Ohio  River:  Improvement  l>y 

dredging  :   XII,    1;    24. 
Tc  inii  ^r   Kiv<r    :  Dredging-: 
XII,    1;   9   --  4;   2,    4.    s. 

-  Dredgings  on  the  MUM •!•• 

Shoals    Canal  :    XII,    4; 
3,  15. 
—  in   lioumania  : 

-  Danube  :     Dredgings     at    the 

mouth    l..f   the)    :  XII,   11; 
37. 
• —  in  Itusxiu  .- 

-  Improvement   of   the   Russian 

rivers  by  means  of  dredg- 
ing :  XII,  36;  9  —  44;  20, 
31. 

-  Expenses    made    on    Rus- 

sian rivers  for  dredging 
operations  :  XII,  44; 
21. 

-  Improvement  by  dredging  of 

the  rivers  : 

-  Dnieper   :     XII,     11;     37 

-  44;     21,     23. 

-  Don  :    XII,    44;   23. 

-  Dun  a    (at    the    mouth)    : 

Xl[,    11;   37. 

-  Kama  :  XII,   1;  21  —  11; 

54  —  44;   21,   23. 

-  Neva    (at    the    mouth)     : 

XII,   11;   37. 
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Dr  edgings  (continued)   : 

-  Oka  :    XII,    1;    21    -  -    11; 

54. 

-  Volga  :  XIT,   1;  21  —  11; 

1,  42,  44,  51,  52,  54, 
61  —  44;  21,  23  --  R. 
P.  192,  198,  200,  203. 

-  Cost  of  dredging:  XII, 

11;   69  —  44;   21. 

-  Part  played  by  dredg- 

ing   in    the   basin  of 
the  Volga  :  XfJ,  11; 
54. 
—  in  Ron tli    A  nif  /  ;,-<i  : 

-  Dredging  works   in   ports   of 

South    America  :    XII,    83; 
2. 

Si/'-.  <'<iiuil  :  Dndgings  carried 
out  :  XII,  83;  2,  18,  22  —  R. 
I1.  846,  363. 

I'orf  Said  :  Divdgings  in  the 
channel  (of)  :  XII,  83;  18, 
21. 

in  Sweden:  Drudging  of  blast- 
ed iindt  i\\a<«  ?-  rock;  Employ- 
ment of  single-bucket  dred- 
uei-s  and  of  grab  dredgers  : 
XII,  88;  19,  22. 

-  Gothenburg  :      Dredging     of 
/       the    entrance    to    the    har- 

hour  :  XTT,   100;  28. 

-  Dredging    fleet;   costs   of 

dredging  :      XII,      100; 
29. 
Drentsche  Hoofdvaart  (Canal  from 

Assen  to  Meppel)  :  Protection  of 

the  banks  :  XII,  43;   5. 
Drilling,  drills  :  See  Means  for  re- 

moviny  rock  under  water. 
Drilling  boats.  See  Navtical  stores. 
Dry  docks.  See  Means  for  docking 

and  repairing  vessels. 
Dry   pitching   at   waterlevel  :   XII, 

40;  4.  See  also  Stone   works. 
Due.s  of  navigation.  See  Ship  dues. 
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Dues  on  inland  navigation.  See 
Charges  of  navigation. 

Dublin  :  Depth  of  the  harbour  : 
XII,  62;  -6  —  64-;  22,  24. 

Du  BOY:  XII,  9;  2. 

Due  de  Wiirtemberg  artificial  sys- 
tem of  waterways.  Locks  and 
canals  (of  the)  :  XII,  44;  16, 

Duck  Greek  flats  :  Dredging  ope- 
rations (on)  -.  XII,  82;  7. 

DUCKHAM  ;  Pneumatic  corn  eleva- 
tors (on  the  system)  :  XII,  71 ; 
24. 

DuqRoco  :  XII,  R.  P..  309,  310,  317, 
34(7. 

DUFOURNY.  A.  :  XII,  R.  P.  164,  240. 

Duluth,    Minn.  :     American     ferry 

bridge    (at)  :  XII,   102;   7,   29   - 

-  103;  8  —  104;  9  —  105;  18, 

Duluth  Harbour.  See  Ports  :  In- 
land Ports. 

Duna  River  :  Improvement  of  the 
navigability  :  XII,  44;  30. 

—  Construction     of    locks     on    the 

rapid  cataracts  (of  the)  :  XII, 
44;   30. 

—  Improvement      by    dredging    at 

the    mouth  (of  the)  :  XII,  11; 
37. 

—  See  also  Rivers. 

Duna  and  Aa  Rivers.  Canal 
for  floating  timber  (between  the) : 
XII,  44;  19. 

Dundee.    See   Maritime  Ports. 

Dunes  (Sand)  at  Pointe  de  Grave 
(Gironde)  :  Use  of  reinforced 
concrete  for  bank  protection  : 
XII,  89;  9  —  95;  29,  3.3-,  36. 

Dunkirk  :  Maintenance  dredgings 
of  the  approaches  to  the  har- 
bour :  XII,  83;  6. 

—  Staging  of  the  sea  quay  :  XII, 

95;  27,   29. 

—  Equipment  of  the  port.  See  Me- 

chanical  equipment   of  ports. 


DUN 

-  See  also  Maritime  Ports. 
Dunkirk  :     Canal     from     Nieuport 

(to).  Bank  protection:  XII, 33;     . 

Dunkirk  :  New  York  :  Detached 
breakwater  (at)  :  XII,  94;  8. 

Durance  :  Concrete  work  at  the 
hydro-electrical  power-station  of 
Brillanne  (on  the)  :  XII,  31;  18. 

Durban  (Port  Natal)  :  Depth  of 
the  harbour  :  XII,  62;  7  —  €4; 
22,  24. 

Diisseldorf  :  Test  of  breakage  of 
the  road  bridge  of  pugged  con- 
crete in  the  town  park  (of)  :  XII, 
29;  10. 

-  Equipment    of    the    port  :    XII, 

R,   P.   2>65. 

DUSUZKAU,  L.  :  XII,  36;  1,  5  —  40; 
1  —  R.  P.  291. 

Dwina.   See  Duna  River. 

Dyckerhoff  (and  Widmann)  :  Ar- 
ticulated masonry  bridge  (of  the 
system)  :  XII,  29;  21. 

Dyle  River  :  Improvement  works; 
dimensions  of  the  locks;  protec- 
tion of  the  banks  :  XII,  38;  12. 


East    River    (New  York)  :   See   Ri 


Eberswalde  :  Canal-viaduct  on  the 
Stettin  Railway  (at)  :  XII,  29; 
22. 

Eddystone  :  Lighthouse  (of):  XII, 
30;  1. 

Eder  :    The   Waldeck  storage-reser- 
voir at  Hemfurt  (on  the)  :  XII, 
1;   5  —  2;   15,   16,    17,   19,   27  - 
R.    P.   211. 

EDWARDS,  Joseph  (Company)  :  XH, 
82;  3. 

Efficiency  of  waterways.  See  Ca- 
nals. 

EGAN,  Edward  :  XII,  52;  15  —  58; 
1  —  R.  P.  306. 
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Eger  River  :  XII,  3;  19. 
Eguille  bridge,  over  the  river  Sen- 

dre  :  XII,  31  ;  24. 
Ehingen  bridge,  over  the  Danube  : 

XII,   54;  1<5. 

Eicn  :  XII,  65;  4,  20  —  R.  P.  339. 
EICII  :  Trial  in  order  to  observe  the 

action  of  sea   water  on   concrete 

(made  by)  :  XII,  29;  7. 
Eider  :    Guide    buoys   for   the   Mit- 

telhever  end  (of  the)  :  XII,  111; 

2,  16. 
Einswarden      (near     Nordenham)  : 

Slipways    (at)  :    XII,    53;    15. 
KISKXLOIIR  :  XII,  21;  2  —  22;  1>  - 

R,  P.   254. 
Ekatheringofka  :   Ba.scule  bridge  at 

St-Petersburg    (over   the)  :    Xll, 

102;   44  —  108;  3. 
EKHAIIL,   0.    Z.    (Lieut.  -Col.)  :   XTT, 

R.  P.  171. 
Elbe     River    (Austria)  :     Improve- 

ment   of    navigability    :    XII,    1; 

7  —  3;  1  —  36is;  1  —  R.  P.  175, 

177,   182,   186,   187,   107,   205, 
—  Regulation  of  the  flow  of  floods: 
XII,   3;  6,    19. 

-  Canalization    (of   the).    See  Ri- 

vers :  Canalized   Rivers. 

-  Dimensions  of  the  locks   :   Xll. 


-  Hydrological    conditions  of   the 

district   (of  the.)    :   XII,   3;    3 

-  3bis;  5. 

Elbe  River  (Germany)  :  Improve- 
ment works.  See  Rivers  with 
free-running  current. 

-  Dredgings    (on    the)  :    XII,    R. 

P.   2*03. 

-  Influence     of     storm-floods    on 

the  water  level  :  XII,  63;  22. 

-  See   also  Rivers. 

Electric  energy  :  Distribution  (of) 
over  port  quays  :  XII,  73;  32. 


ELE 

Hydro-electric    power.    See    Hy- 
dro-electric power  plants. 
Electric  telpherage  :  XII,    70;   3. 
Electrolysis  :  Effect   (of)   on  ferro- 
concrete :   XII,    R.    P.    286. 
Elevators  :    See   Mechanical    equip- 
ment  of  ports. 

—  for  loading  coal.  See  Mechani- 
cal equipment  of  ports:  Ma- 
chinery for  handling  coal. 

-  for  transferring  grain.  See  Me- 

chanical equipment  of  ports: 
Machinery  for  handling 
grain. 

-  Ship    elevators.    See  Ship   lifts. 

-  Lifting     platforms    and    stages. 

See  Mechanical  equipment 
of  ports  :  Lifting  appliances. 

Elevators  of  variable  length 
(«  Poulsons  »)  for  unloading  «•- 
ri-al  grains  in  bulk  :  XII,  73;  82. 

I<;I.C;AK    (Dr)  :   XII,   65;   3. 

Ellerholz  (Hamburg)  :  Lock  (of)  : 
XII,  91;  10. 

Ellermann  Line  (route  Europe- 
New  Orleans)  :  Cargo  steamers 
(of  the)  :  XII,  68;  20. 

Kl learner  Port  :  Wharves  (of)  : 
XII,  41;  38. 

KI.US,    H.    O.  :   XII,   96;   5. 

E'u.is  (Miller  and)  :  Contractors 
of  the  outer  end  of  Pier  N°  1, 
Boston  Yard  :  XII,  30;  19. 

Elsinore  (Denmark)  :  Quay-wall 
and  pier-head  of  reinforced  con- 
crete in  construction  at  the  har- 
bour (of)  :  XII,  93;  2,. 

Embankment  walls.  See  Retaining 
walls. 

Emden  Harbour  :  Connection  with 
the  Dortmund-Ems  Canal  :  Xll, 
91;  1. 

-  Xew       maritime       chamber-lock 

(at)  :  XII,   91;  2. 
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-  See   also   Maritime   Ports. 
EMPKRGKR  :      Handbook    over    rein- 
forced concrete  (by):  XII,  29;  7. 

Emptying  of  canal  reaches  :  XII, 
36;  5  —  40;  3. 

Ems  River  :  Lighted  buoys  used 
for  marking  the  navigable  chan- 
nels :  XII,  111;  2. 

-  See  also  Elvers. 
Ems-Weser     Canal  :     Inverted     sy- 
phons of  reinforced  concrete   (on 
the)  :   XII,   29;  21. 

—  Bridges    and    canal    viaduct    in 

reinforced  concrete  (on  the): 
XII,  29;  13,  17,  20  —  R.  P. 
275. 

—  See    also    Canals  :    Rhine-Weser 

Canal. 

ENDICOTT,  Mordicai  T.  (Real  Ad- 
miral) :  XII,  52;  1  —  R.  P.  3OS, 
311,  317. 

EXCELS  (Prof.)  -.  XII,  41;  7  --  R, 
P.  171,  175,  202,  234,  243,  244, 
289,  290. 

-  Conclusions    (of)    on    the    regu- 

lation   of    rivers  :    XII,    1;    8 
4;   5  —  5;  2. 

-  Experimental   trials   on   the   re- 

sistance of  the  vessels  :  XII, 
63;  30,  31. 

Engines.  See  also  Lifts;  Means  for 
docking  and  repairing  vessels; 
Means  for  removing  rock  under 
water;  Dredgers;  Excavators; 
Mechanical  equipment  of  ports. 

-  Concrete    mixing    plant    at    the 

Panama  Canal  :   XII,   30;   17. 

-  Machines  with  articulated    bea- 

ters (for  obtaining  coarse 
sand  by  crushing  limestone): 
XII,  31;  5. 

—  Coftl   loading   apparatus  on  the 

Clark  system  :    XII,'    73;    34. 

—  Sand  unloaders  at  Balboa,   Pa- 

nama  Canal  :   XII,    30;    17. 
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-  Machines    with    buckets    of    the 

Me  Myler  Interstate  Co,  Uni- 
ted States  :  XII,  R.  P.  325. 

-  Crane  dumping  concrete  at  the 

Pedro  Miguel  locks,  Panama 
Cajial  :  XII,  30;  43  18. 

-  Steam  shovels  :  XII,   319;   22   - 

82;    12. 

—  Sand     pump     for     discharging 
dredgings  :  XII,   32;   11. 

-  Appliances  for  use  in   navigat- 

ing the  vessel  while  in  dock 
in  the  neighbourhood  of 
the  port  :  XII,  74;  14, 

-  ((    Cement  gun    »  :   XII,    23;    19 

-fi  30;   5,    21., 

-  Syphons    for    regulating    water 

level  :   XII,  28;   14—34;   14, 

-  Rammer    for    compressing    mor- 

tar :   XII,    31;   5,  '9. 

-  Belt   conveyors  for  distributing 

concrete  on  the  New  York 
State  Barge  canal  :  Xii,  30; 
18. 

-  Mechanical    conveyors    for    dis- 

tributing concrete  on  the  Pa- 
nama* canal  :    XII,    30;    4. 
English     channel  :     Depth     of    the 
ports    (in   the)  :    XII,    64;   4. 

-  Tunnel    proposea    (under   the)  : 

XII,    105;    11. 

EnkhuaJBen  ( Zuyclierzea)^ :  Impror 
vement  of  the  inland  channel  of 
thef  port  (of)  :  XII,  98;  3. 

Entrance  channels  to  ports:  Light- 
ing   (of).    See  Safety   of  nariga- 
tion. 
—  See  Maritime  Ports. 

EPINAY  :   XII,    73;   38. 

Equipment  for  unloading  early 
garden  produces  :  XII,  73;  33. 

-  for    the    handling    grain  :    XII; 

70;    3. 

-  for  the  handling  of  bulkj  goods 

(minerals,     phosphates)  :    see 
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Meclmniral        c'liiijnnent       of 

ports. 

Erie  River  :   XII,    12;    12. 
Erie  Canal     :' Locks    :   XII,   5;    ];,, 
18,   i9. 

-  Loss     by     percolation     (from)  : 

XII,   5;   14. 

-  Terminals    of    the    Eric    C'anaJ- 

Hudson  River  system:  XII. 
236w;  10. 

—  See  also   Caiml*. 

Erie  Canal  (Miami  and)  :  Chan- 
nel and  lock  dimensions;  period 
of  navigation;  cost  of  construc- 
tion :  XII,  39;  6,  25. 

Erie  Canal  (Ohio  and)  :  Channel 
and  lock  dimensions;  period  of 
navigation;  cost  of  const  ruc- 
tion :  XII.  39;  6,  25. 

Erie  and  Pittsburgh  :  (.'rrat  canal 
(proposed  between)  :  XII,  II.  P. 
157. 

Erie  Lake  :  Construction  of  a  new 
public  wharf  at  Kru>  (on  the)  : 
XII,  R.  P.  157. 

-  See   also  Lakes. 
BRMANIUS  :  XII,   11;   27.  29. 
ERNST   (Prof.)  :.XII,    71;   1. 
Erosion    of    the    hanks  :    caused    by 

surface  waves  :  XII,  41;   3. 
-  Influence  of    the    width   of   the 
navigable  waterway   (on  the): 
XII,  36;  4  —  38;  31. 
Esca.na.ba.    port    (Lake    Michigan)  : 

XII,    112;  2. 
Esquimalt      (Canada)  :     Depth     of 

the  harbour  :  XII,  64;  22,   25. 
Est    Canal    (France)  :    Dimensions 

(of  the)  :   XII,   16;  4. 
Europe-New   York   line    :   Steamers 

(of  the)  :  XII,    68;   5. 
Evacuation    of    dredged   materials. 
See  Dredgers;  Dredginys. 
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Evaporation,  leakage  and  perco- 
lation :  Losses  (from)  :  XII, 
3&/X-  7  —  5;  13. 

Excavators  :  XII,  39;  22.  See  also 
Dredges. 

-  Hydraulic       excavators        (gi'a- 

ders)    ;  XII.   39;  15. 

-  of     the     Priestman      system      : 

XII.  81:   H>,    11,  13  —  84;  19, 
23  —  98;  8. 
Expansion    joints  : 

-  of    the    Gibault    type  :    XII,    31; 

1'6. 

Kxperimeiits       carried      out      with 
small  scale  models   :   XII.   1;    22. 
26—2;  32  —  11;   10,  22,  25,   27, 
28,  70  —  12;  2  —  13;  2  —  U.    P 
174.  181.   1S2.    1!):},  204,  234,   21.;. 
24-ft,   2tf7,   3>87.    Sec   also   Trial*. 
Experiments  :     conducted      by    Di- 
rector   Page    for    rendering    con- 
crete   impervious  to  water:  X1J. 
28;   20  —  30;  22. 

—  of     General     Gilniore     with     dry 

and  wet  mixtures  of  con- 
crete :  XII,  28;  24. 

-  made    on     the    Suez    canal     and 

Amsterdam  Ship  canal  in  or- 
der to  determine  the  breadth 
minima  of  bottom  allowing 
larger  ve-seU  to  pas.-  each 
other  on  a  free  stretch  of 
water  :  XII,  63;  33. 

-  undertaken    at    Boston    Harbor 

with  columns  or  piles  of  con- 
crete :  XII,  30;  20. 

-  ((    Squat    »    observations,    made 

by  Mr.  Henry  X.  Babcock. 
relatively  to  the  sinking  of 
ships  en  movement  (or  lower- 
ing of  the  water  surface)  : 
XII,  65;  9. 

—  on    the   mechanical    traction    of 

boats  :   XII.   48;  4. 
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-  on  traction  resistances  of  boats: 
XII.    12;    2    -       13;    2   -      63; 

30,    31. 

Explosives  for  rock-removal.  See 
Means  for  removing  rock  under 
water. 

Express  liners  :  Increase  in  the 
size  (of).  See  Nautical  stores  : 
sea-going  vessels. 

Expropriation     of     riparian    lands 
along    waterways  :    XII,    42;    10. 
-  Txight  to  proceed   to  expropria- 
tions ;  XII,   42;   12. 


F*a.cings  (Reinforced).  See  Coat- 
ings; Reinforced  concrete  :  Flag- 
gins. 

Fairfield  Canal,  N.  C.  :  Dimensions 
period  of  navigation,  cost  of  con- 
struction :  XII,  :>9;  24. 

Falmouth  :  Depth  of  the  Dort  :  XII, 
64;  Z$  25. 

FARGUK  :  Appliances  of  the  general 
principles  (laid  down  by):  XII,  1; 
12  -  6;  7  -  9;  2  -  10;  18  -  li; 
28,  34  -  E.  P.  179. 

FARRER  (Lord)   :  XII,  41;  24. 

Ri. seine  works  ;  XII,  2;  33  —  '0; 
-  S,  12,  23  —  38;  17,  23  —  43;  4\ 
7  —  44;  32. 

-  Dikes  (jetties)  of  sand  core  cove- 

red   with    fascine    mattresses   : 
XII,  98;  3 

-  Mattresses    :   XII,  38;    13   —   39; 

13,  14,  15. 

-'  Ballasted  with  bricks  ruble 
stone  and  sand  :  XII,  10;  23 
-  38:  13  —  39;  13  —  89;  9  - 
98;  3,  14. 

-  Substitution      of       reinforced 

concrete     for    fascine    matt- 
resses :  XII,    98;  11. 

-  b'a.scine  retaining  mattresses  : 

XII,  38;  27. 
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FAY  :  XII,  73;  38. 

FELLENIUS  :  Wollmar  (Lundberg  Al- 
bert and)  XII,  89;  2  —  100;  1,  31 
-  R.  P.  368. 

FELLOWS,  MONTOR  and  C'J  (Carrying 
firm)  :  XII,  41;  5. 

FEXKXGA,  W.   :  XII,  60;  4.  ; 

Falls  :  Alfkarleby  Falls  (Sweden). 
Power  works  (at  the)  :  XII,  20; 
18. 

-  Niagara  Fails  :  Concrete  dams  c-n 

the    various     diversion     canals 
(at)   :  XII    28;  16  —  30  10. 

-  Pontainafray         Falls        (French 

Alps)    :   Ferro-concrete    conduit 
(at  the)    :  XII,  31;  16. 

-  Trollhattan    Falls..     Improvement 

of    the    navigation    and    power 
works  (at  the)  :  XII,  20;  18  - 
45;    4,    8.    See    afeo    Canals    : 
Trollhattan  Canal. 
—  See  also  Cataracts. 
Fender    chains    for    protecting  lock 

gates  :  XII,  15;  11. 
Ferro  concrete    conduits    :  see    also 
Ferro   concrete-  Conduits. 

-  of  Abelda  (Spain)    :  XII,   31;   16. 

-  of  the  hydroelectric  power  plant 

of    Champ    (Isere)    :    XII,    31; 
15. 

-  Watertight-ness    (of    the)    :    XII, 

31;  16,   27. 

Ferro-concrete  works,  See  Reinfor- 
ced concrete. 

FERRAZ   :  XII,  R.  P.  406. 

Ferry  boats.  See  Nautical  stores. 

Filtration.  See  Percolation. 

Finow  Canal.  See  Canals. 

Firth  of  Forth  :  Cantilever  bridge 
(over  the)  :  XII,  102;  9,  10,  27  - 
103;  10,  13  —105;  13,  16. 

Firth  of  Tay  :  Bridge  (over  the)  : 
XII,  102;  27  —  105;  13. 

FISHER  :  XIL  73;  38. 

Fishways    :    XII,   R.    P.    184. 
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Fish  winches  :  XII,  70;  4  —  71;  19. 
Fiume  :  State-owned  floating  dock  in 

the  harbour   (of)    :  XII,  52;  15  — 

58;  1. 

-  Tidal  fluctuations  :  XII,  58;  11. 

-  Imiport  and  export   trade    (at)    : 

XII,  58;   1. 

—  See  also  Maritime  Ports. 

FiiMiioNYw  York  Transatlantic  Li- 
ne :  XII,  58;  1. 

Fjallaren  Lake  (Sweden)  :  Fairway 
uniting  Tisnaren  Lakr  (and)  : 
XII,  45;  18. 

FLAMANT:  XII,   11;  48,  50. 

FLAMM  :  Influence  of  the  rotating 
screws  of  twin-screw  tunnel-ships. 
XII,  47;  19. 

FLAMM,  O.  :  XII,  R.  P.  170,  234,  235, 
284,  285,  286,  296. 

Flaps  of  the  Yarrow  system  :  Tugs 
.  fitted  (with)  XII,  49;  3. 

Fleet  of  inliind  navigation  :  in  (i«M- 
many  :  XII,  2;  3. 

Fleetwood  :  Electrically  drm-u 
transporter  (erected  at)  for  sup- 
plying coal  -to  the  fishing  boat-  : 
XII,  74;  4. 

Floatage  kicks  (Timber)  :  XI  [,  44l>:.s: 
8. 

Floatage  navigation  (rafting  trafic)  : 
XII,  48;  12  -  R.  P.  184. 

-  on  the  rivers  in  Russia-  :  XII,  44; 

8,   12,    18.    --   44bis;  8. 
Floating  freight  houses  :  XII,  23bis; 

7  —  24;  8. 
Floating     docks     :     See    .l/a///*   for 

docking    and    repairing    vessels. 
Floors  :  See    H<irr<i<j<'x;  Keinforced 

concrete  Locks. 

-  Repairing   (of  the)   by  means  of 

a  diving  bell  caisson  :  XII,  52; 

6  -  54;  7.  15. 
Flushing  :  Dapth  of  the  port   :  XII, 

64;  22,  24. 
Flying  bridges  :  See  Stagings. 
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Folkestone  :  Reconstruction  and  ox- 
tension  of  the  (pier  :  XII.  96:  13. 

FONTAINE   :  XII,   11;  48,  50. 

FONT  AN  (and  Tede^co)  :  XII.  84;  4. 

Foot  bridges  (of  reinforced  con- 
crete : 

-  Construction  of  gangways,  in  the 

tunnels  of  the  Nord  Canal  : 
XII,  28;  4  —  31 ;  21. 

-  Reinforced     concrete     iarch    built 

ovesr  the    St- Martin      Canal    in 
Paris  :  XII,  28;  4—31;  23. 
Haiilagi-    gangway    of    th<-    lllier. 
in  Amiens  :  XH   31;  24. 

-  Landing  stage  on  the  Baioiui  of 

Ravenna  (for  loading  coa!,)  : 
XII,  28;  12  -  34;  10. 

-  Gangways  at  Lainotte  -  BivbitV,. 

and  Fouilloy,  over  the  Somni.-  : 
XII,  31;  L>|. 

-  Canal  foot  bridges  :  at  RheiiiK  : 

XII,  31;  23. 

-  over  the  Midi  Canal,  ait  Tou- 
louse   (Hennebique    system)     : 
XII,  31;  23. 

-  Encorbelled    gan^\\a>    at    the    St- 

Martin  Canal  :  XII,  31;  23. 

-  Foot  bridges  on   bonted   pile-  - 

the  staging  of  the  sea  QUOA  r-t 
Dunkirk  :  XII,  95;  27. 

Foreshores':  Protection  works  (of)  : 
XII,  98;  2,  11,  14,  Hi. 

Formula-  :  of  Chezy  :  XII,  4;  G. 

—  of  the  discharge  of  the  Loire  at 
Montjean  Terminal  of  the 
experimental  length  of  the 
training  works  :  XII,  6;  2. 

-  of  the  duration  of  propagation  of 

flood- waves  :   XII,  3;   15. 

-  for  velocity  of  stream  flow  :  XII, 

1:  11-  6;  8,  10. 

-  for   calculation      of   the    working 

conditions  and  deflections  of 
vessels  :  XII.  61;  3. 
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-  for  determination  of  the  pressure 

effected  by  waves  :  XII,  61;  5. 

-  of  Kutter  and   Ga.niguillet    :  XII, 

9;  9  -  10;  19. 

-  for  uniform  flow  :  XII,  10;  19. 

-  of  the  depth  attainable  by  regu- 

lation works  :  XII,  4;  6. 

-  used    ftfjr  icajlculatjinig    ;the    resis- 

tance to  crushing  stresses  of 
reinforced  concrete  structures  : 
XII,  32;  5. 

-  of  Riihlmann  :  XII,  3;  9. 

—  of    Scott  -Russel  to  c  a  leu]  ate    the 
flood  curves  :  XII,  63;  26. 

-  for  detemiining  the  excess  width 

on  the  curves  of  canafe  :  XII, 
14;  13,  17  —  38;  8  —  65;  17.  See 
also  Canals. 

—  of  Siedek   (speed  formula)  :  XII. 
3;  10. 

-  of  the  volume  of  water  displaced 

by  vessels  :  XII,  64;  17. 

FORREST,   Jaanes    :   XII,    65;  3. 

Forth  and  Clyde  Canal  :  Enlarge- 
ment (of  the)  :  XII,  41;  21. 

FORTI,  Angelo  :  XII,  102;  38  —  107; 
1  -  R.  P.  379. 

Fort  Mason,  San  Francisco,  Califor- 
nia :  Reinforced  concrete  substruc- 
ture for  wharf  (at)  :  XII,  30;  12, 
29. 

Fort  Riley  Military  Reservation, 
Kansas  :  Two  ro\v  concrete  dike 
on  Republican  River  (near)  :  XII, 
28:  15  -  30;  8,  28. 

Fort  William,  Ontario.  Canada  : 
Reinforced  concrete  grain  elevator 
constructed  for  the  Grand  Trunk 
Pacific  Railway  (at)  :  XII,  72;  5. 

FOSSATARO,  Giovanni  :  XII,  79;  1,  3 
-  85;  1  -  R.  P.  350. 

Fo^s  Dycke  (maintained  by  the 
Great  Northern)  :  XII,  41;  29. 

Fosso-Veechio  Canal  :  Bridge  in 
reinforced  concrete  with  a  steel 
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framework    (built   on   the)    :   XII, 

28;  11  -  34;  6. 
FOSTER  KING,  J.    :  XII,  62;  1,   12  - 

67;  1  -  R.  P.  333,    336,  337,  339. 
FOUGEROLLK    Freres  (Giros  and  L/ou- 

cheuiv   Palaz)    :  XII,   31;  20. 
Fouilloy    :    Gangways    at    Lamotte- 

Brebiere   (and)   over  the  Sbnime  : 

XII,  31;  24. 
Foundations    :    by   compressed   air    : 

XII,  33;  7. 

-  with   the  divcng   bell    :    XII.   53; 
2,  3  —  96;  13. 

-  with  wooden  cribs   :  XII,   100;  7, 
.      16. 

—  on  pits  filled  up  with  an  ass  con- 
crete :  XII,  98;  8. 

-  by   means  of  steel  cais-^ons   with 

movable  bottoms  :  XII,  101;  7, 

-  by  the  «  Compresso!  »  system  of 

piling  :  XII,  28;  10  -  34;  2. 

-  in  deep  water  by  means  of  rein- 

forced concrete ,  coltumins  sur- 
rounding and  shrouding  the 
pile  foundations  :  XII,  96;  4, 
18. 

-  on  a  system  of  buttressed  walls  • 

XII,  98;  7. 

-  in  laying   tihe  site  dry  by  means 

of  Dumpings  subsoil  water  : 
XII,  29;  8  —  33;  7  —  91:  -1. 

-  with  mattresses  of  sand  on  soil  of 

slight  resistance  :  XII,   101;   7. 

-  on  soft  soil  :  XII,  93;  2,  0  —  R. 

P.  373. 

-  on  screw  piles  :  XII,  101;  10. 

-  on  piles  :  XII,  98;  9  —  100;  7..  9, 

17,  21,  23,  27  -  R.  P.  373. 

Foundations  of  the  canal  viaduct 
over  the  Weser  at  Minden  :  XII, 
29;  16. 

Foundations  on  a  single  steel  cais- 
son of  the  new  dry  dock  at  Havre  : 
XII,  52:  12  —  56:  2U 
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«Fourmis»  («Ants»)  (Elevators,  por- 
table conveyors  :  XII.  73;  31,  38. 

Fradley  Junction   :  XII.   41;  15. 

Frankfort  on  the  Main  :  Cranes  and 
travelling  transporters  of  the  har- 
bour (of)  :  XII,  22;  9,  15. 

-  Terminal  port  of  the  Main  :  XII, 

21;  2  —  22;  2. 

-  Goods-traffic   (at)    :  XII..  2;   5. 
FKANZIUS  :  XII,  11;  21,  22,  25,  26  - 

62;  3  —  63;  6. 

Freight  cartage  :  XII,  21 ;  11,  14  - 

23bis;  16,  18  -  24;  3    5,  15  -  36; 

7  _  40;  8  —  41 ;  17,  38  —  48;  18,  22 

See     also     Navigation     dues    ; 

Freight;    Freight    rates;    Taxes 

—  on     railway     <and     waterways    : 

XII,  41;  34. 

-  on  the  Superior  Lake  :  XII.  48: 

22. 

Freight  (Cost  of  transporting)  :  XII. 
6,  9  -  12;  2,  4.  9,  16,  17,  18,  24. 
25,  29  -  13;  4,  9  -  14;  1,  20  - 
16;  3,  4,  5,  10  11,  14,  18,  19,  20  - 
19;  3,  4,  10  —  20;  2,  8,  9.  —  21; 
10,  12  -  22;  4  —  23bis;  13,  15  - 
24;  4,  15.  See  al-<>  ('Imnji-s  of  im- 
vicjat'ion\  Cost  of  transport',  Ra- 
tes; Taxes  and  tolls. 

-  Lowering  of    freight    rates    :    by 

the  growth   of  the  tonnage  of 
the  vessels  :  XII,  69:  1,  9.   11. 

-  by  the  adoption     of     internal 

combustion  motors  :  XII,  09; 
15,   17. 

-  Saving  of    freight    rates    due    to 

improvement  works  (deepening 
of  the  waterways)   :  XII,  39;  7. 

-  in  France  and  in  Belgium  :  XII, 

41;  16. 

-  on  the,  Rhine  :  XII,  47;  4. 

-  on  the  Great  Lakes  :  XII,  39;  7 

-  46;  6  -  48;  6  -  48;  7,  19. 
Freight  :  Deposit  (of)    :  See  Docks; 

Sheds;  Warehouses. 


FEE 

-  Transfer    (of)    between   the  wa- 

terway and  the  railway.  See 
Inland  Ports;  Intermediate 
Ports;  Terminal  Ports;  Rail- 
ways. 

-  Machinery    (for  handling).    See 

Mechanical  equipment  of 
ports. 

French  Broad,  Tennessee  :  Improve- 
ment works  :  XII.  4;  4. 
French  Pyrenees     :   Dykes    of     the 

reservoirs  :   XII,  28;  3  —  31;   11. 
FRKYCIM-T    (Programme)    :    XII,    16; 

4. 
FRKYTAG    (Wayss    and)     :  Ferro-con- 

crete  constructions     (of    the    ays- 

tern)  :  XII,  34;  3. 
I'Yietio  i    <>f  gravel  on  ferro-concrete 

sills  :  XII,  31;  21. 
FRUIILIXG.  Dredgers  (of  the  system): 

XII,  79;  2,  28  -  80:  1. 
FRum.i\<;-SrincH.\r:  See  FIU-IIMM,. 
1 V.  KTKS   :  XII,  65;  11. 
FuLda  River  :  Improvement  by  Oana- 

l.i/.ation;  cost  of  the  works  :  XII. 

1;  3-  2;  4,  6  -  4;  13  -  9;  7,  10. 
Kurnes.    (Canal   from)    to  Bergues   : 

Improvement  :  XII,  38;  6. 
-  Lock  at  Houthern  on  the  water- 

way    :    Reconstruction     (of  the)    : 

XII..  38;  6. 


OABKLLI  :  XII,  102;  42  -  107;  13. 
GABELLINI,  B.   (Firm)    :  XII,  34;   13. 
Galops  Rapid  (St-Lawrence  River)    : 
Excavation    of    the  ship    channel 
(through  the)  :  XII,  79;  15. 
Galveston,  Texas  :    Harbor  unifica- 
tion (at)    :  XII,  21;  14. 
—  Concrete  sea  wall  of  the  City  (of): 

XII,  28;  15  -  30;  9,  28. 
-  Depth  of  the  port  :  XII,  64;  22. 
25. 
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GAIN 

Gang  planks  extending  from  the 
deck  of  vessels  :  XII,  72;  2. 

GANGUILLET.  Formula  of  Kutter 
and  :  XII,  9;  9  -  10;  19. 

Gangways.   See  Footbridges. 

Garonne  River:  Improvement  works. 
See  Bivers  with  free  current. 

—  Lateral  canal   (to  the)    :  Length, 

locks*;  cost  of  the  works  :  XII, 
4;  16. 

—  Standardisation  of  tjbe  di- 
mensions of  the  Hocks  :  XII? 
16;  17,  19. 

—  Schemes    of    maritime   caniails    in 

the  valleys  of  the  Sekie>  (and 
the)  :  XII,  12;  17  -  16;  16. 

— .  See  afeo  Rivers. 

Garonne  River  (Maritime  portion)  : 
Improvement  :  XII;  11;  18. 

-  Deepening   (of  the)   :  XII,  83;  6, 

15. 

-  Dredging  for  improvement  of  the 

estuary  :  XII,  11;  20  -83;  15. 

—  Transporter  bridge   with   parabo 

lie  cables  designed  (over  the)  at 
Bordeaux  :  XII,  102;  35  —  106; 
20. 
Garonne      to    the    Loire.    Canal    (of 

the)    :  XII,   16;  18. 
Gasfitten    light-house     (Sweden)     : 

XII,  118;  2,  8. 

Gates  of  locks.  See   Lock  gates. 
Gatun  Dam  :  Construction  (of  the): 

XII,  82;  11. 
Gatun  locks.    See    Locks    :  Panama 

Canal. 

GAUTHEY  :  XII,  16;  2. 
GEBAUER,  F.  (Machine  works)    :  XII, 

37;  5. 

Gedney  Channel  (New  York  Har- 
bour) :  Lighting  (of  the)  :  XII. 

114;  2. 

Geeste  River  :  XII,  91 ;  3. 
Geestetmiinde  :  Building  docks  (at): 

XII,  53;  8. 


GEF 

-  Depth  of  the  harbour   :  XII,  62; 

7  —  64;  22,  24. 
Gefle  (Sweden)  :  Harbour  registered 

tonnage  (at)  :  XII,  100;  1. 
Genoa   :   Graving  decks    (at)   :   XII. 

59;  5 

-  Moating  dock  (of)   :  XII,  59;  '6. 

-  Schemes'  considereid    for  connec- 

ting  the  A'driatic-  to  the   Gulf 
(of)  :  XII,  18;  2. 

-  Project   of    constructing    a    ferry 

bridge   (at)    :   XII,    102;  42    - 
-  107;  11. 

-  See  also  Mar itime  Ports. 
Georgenfelde     (Masurian)      Canal     : 

Lift  of  the  lock  (at)   :  XII,  29;  22. 
Georgian  Bay  (Great  Lakes)   :  Acci- 
dents and  damages  to  vessels   (in- 

the)  :  XII,  112;  8,  19. 
George    Lake    :    Deepening    of    the 

channel  :  XII.  39;  3. 
GERBEK    :  Cantilever   girders  (of  the 

system)    :  XII.  29;  21. 
GERIG,  M.  William  :  XII,  82;  29. 
GERMELMANX   :  XII,    11;  35,   36,   43  - 

12;  1  -  13;  1  -  R.  P.  194,  196,  226, 

231,   235,   237,   249,   285,  295,   300. 
GERVAIS   :  Data  relating'  to  the  right 

section  of  canals   (collected  by)    : 

XII,  19;  8. 
Ghent  :  Dry  docks  at  the  port  (of)  : 

XII,  52;  5  -  54;  2,  8. 

-  Junction  canal    (at).  See  Canals. 
—  See  also  Maritime  Ports. 
Ghent    to   Bruges    :   Canal    (from). 

See  Canals. 

Ghent  to  Terneuzen.  Canal  (from)  : 
Protection  of  the  banks  :  XII,  '&', 
11  —  64;  14, 

-  Bascule   bridges    (on  the)   :   XII, 
102:  19  -  104;  15,  18,  20. 

-  Swing    bridges    (on     the)    :   XII, 

102;   19  --  104;  15    17. 

-  See  also  Maritime  Canals. 
GIACCONE  :  XII.  59;  5. 
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GIA 
GIANTURCO  :  Bill  (presented  by)  XII, 

42;  2. 
GIBAULT    :    Rubber  expansion   joints 

(of  the  type)  :  XII,  31 ;  16. 
GILBERT,  E.  E.  :  XII,  84;  4,  11. 
GILBERT,  Gilbert  B.   :  XII,  79;  29. 
GILLETTE,  H.  P.  :  XIL  82;  27. 
GILMORE  (Gen.)  :  Experiments  made 

with      dry      and      wet      concrete 

mixtures  :  XII,  28;  24. 
GIRARD,  Stephen  :   XII,    R.    P.    158. 
GIRARDON  :  XII,  6;  5  —  9;  2  —  11;  5, 

6,  27,  29  -  R.  P.  179,  180. 
Gironde     River     (Tidal     portion)      : 

Dreidgings     for     kniprovfimfcnlt      : 

XII,  11;  20  —  83;  6,  15. 
-  See  also     Tidal  Elver*. 
Giudecoa    (Canal   del'la.)    (Venice)     : 

See  Maritime  canals* 
Glasgow  :  Harbour  tunnel  (at):  XII. 
103;  16. 

-  See  aleo  Maritime  Ports. 
Glatzer  Neisse'  :  Water  reservoir  in 

the  vaJAey  (of  the)  :  XII,  2;  10. 
GLAUDOT,  P.   :  XII,  12;  1,  7  —  14;   I 

-  R.  P.  171,  175,  226,  273. 
G  loir -ester  and  Berkeley  Oanai:  XII, 

41 ;  15. 
GOCKINGA,  R.  H.   :   XII,  1;  3    17  - 

10;  1  -  R.  P.  173.  185. 
GOEDKOOP,  D.  :  XII,  60;  4. 
Goeree  Island  (Netherlands)  : 

«   Westhoofd  »  light-house  (on)    : 

XII,  116;  19. 

GoiiTHALs  (Col.)  :  XII,  R.  P.  167. 
Goeulzin   :    Dimensions   of   the   lock 

(at),  on  the  Sensee  River  :  XII, 

16;  6. 
GONDA  (von)  :  XII,  11;  25,  26  —  84; 

9. 
GOODY  KAR   :   American   buoys  :   XII, 

113;  11  -  114;  3. 
Ooole    :    Connections   with  the  port 

(of)   :  XII,  41;  1. 

-  coal  hoists   (at)    :  XII,  74;  8. 


GOR 

-  Slipway  (at)  :  XII,  74;  9. 
GORGAS  (Dr)   :  XII,  R.  P.   168. 
Gorlitzer  Neisse    :  Water  reservoirs 

in  the  valley  (of  the)  :  XII,  3bis; 
10. 

Gotha  Canal  :  Dimensions  of  the 
Jocks  :  XII,  20;  3.  See  also  Cmml*. 

Gotha  River  :  Improvement  by  cana- 
lisation (of  the)  :  XII,  45;  7. 

-  Dams  (on  the)  :  XII,  45;  9,  14. 
Swing    bridges    (on    the)     :    XII, 

102;  50  -  109;  17. 

—  See  also  Elvers. 
Gothenburg   :    Shore    works  of    the 

fishery   harbour   (at)    :    XII,    100; 
23. 

-  Dredging  of   the  entrance  chan- 

nel :  XII,  100;  28. 

-  Construction  of  a  new  fishery  har- 

bour :  XII,  100;  21,  23. 

—  Quay  shed   of  concrete  and  rein- 

forced concrete  (at.)  :  XII,  100; 
23. 

-  Bulk  goods'  harbour   :  XII,  K-0; 

25. 

Kqiiipm-'nt  of  the  port:  XII,  100; 
22. 

-  Reinforced     concrete      structures 

See    Reinforced    concrete. 

-  Rock    blasting  operations    :    XII. 

100;  24. 

-  Construction  of  piers   :  XII,  109; 

13. 

-  Bascule    bridges  suggested   (at)    : 

XII,  102;  49  -  109;  14. 

-  Ferry  bridge  proposed  (at)  :  XII, 

102;  49  -  109;  14. 

-  Road     tunnels     proposed    (at)    : 

XII,  102;  49  —  109;  14. 

-  See  also  Maritime  Ports. 

Government  aid  for  the  construc- 
tion a>nd  exploitation  of  large  sea 
going  vessels  :  XII,  62;  2,  17,  18, 
21  -  68;  7  -  69;  10  -  P.  R.  337. 
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GOV 

GOVERNMENT  (GENERAL)  OF  ALGERIA  : 
Report  (by  the)  on  the  recent  and 
most  interesting  breakwaters  and 
applications  of  reinforced  concrete 
in  the  maritime  ports  of  Algeria; 
XII,  39;  1,  3,  8  —  90;  1  —  R.  P. 
368. 

GOWANUS  :  type  of  bulkhead,  in  use 
at  Brooklyn,  N.  Y.  :  XII,  30;  9, 
28. 

Gowanus  Section,  New  York  Har- 
bour: Proposed  railroad  and  ware- 
house terminal  development.  XII, 
23;  11. 

Grand-Boat  (France)  :  Ferro-con- 
crete  canal  aqueduct  (of  the):  XII, 
31;  19. 

Grand  Haven  Harbor  (Great  Lakes): 
Accidents  of  navigation  :  XII,  112; 
9. 

Grand  Junction  Canal  :  Improve- 
ment (of  the)  :  XII,  41;  9,  15. 

-  Dimensions  of   the   locks    :    XII, 

16;  2. 

Grande  Canal  (Venice).  See  Mari- 
time Canals. 

GRANOLITHIC  paving  :  XII,  96;  4. 

GRANGER  :    XII,    73;   38. 

GRANT,  Kenneth  0.  :  XII,  R.  P.  208. 

Grapple  cranes.  Scio  Mechanical 
equip ement  of  Ports. 

GRASSI  (Gen.)  :  XII,   59;   5. 

Gravel.    See    Structural   Materials. 

Gravesend :  Reinforced  concrete 
jetty  on  the  Thames  (at)  :  XII, 
28;  6  —  32;  8. 

Great  Lakes  (of  Noi'th -America )  : 
Car  ferries  in  use  (on  the); 
112;  4. 

-  Dimensions   and   tonnage  of  ves- 

sels  built    (on   the)  :    XII,   48; 
6,      20  —  110;      4   --  HL;   2, 
17. 
--  Equipment  of  the  harbours.  See 


GRE 

Mechanical      equipement      oj 

ports. 
-  Ferry  traffic  (on  the)  :  XII;  102; 

24  -  105;  3. 
—  See  also  Lakes. 
Green  River :  XII,  1 ;  24. 

-  Canalization   (of  the)  :  Length  of 

the  canalized  part;  depth; 
locks;  cost  of  canalization  and 
of  operation  and  maintenance  : 
XII,  4;  14. 

-  Dimensions  and  charasteristics  of 

the  dams  and  locks:  XII,  39; 
17,  18. 

Greenhaert.  See  Structural  Mate- 
rials. 

Greeinock  :  Depth  of  the  port:  XII. 
62;  6  -  64;  -22,  24. 

GREGOTTI,  Edoardo  de  Mortara  : 
Reinforced  concrete  syphons  for 
regulating  water  level  (of  the 
system)  :  XII,  28;  14  —  34;  14. 

GRENIER  :  XII,   11;  39  —  43;  4. 

GREVE;   XII,    11;   40. 

GRIERSON,   W.   W.  :   XII,  96;  11. 

GRIFFITH,   John   P.:  XII,  41;   24. 

GRIGOROVITH  (Admiral)  :  XII,  R.  P. 
362. 

GRILLO  (Cozza  and)  :  Report  on 
lakes,  rivers  and  navigation  canals 
(by)  :  XII,  18;  1. 

Grimherghen  (Belgium)  :  Bascule 
bridge  over  the  canal  from  Brus- 
sels to  the  Rupel  (at)  :  XII,  102; 
22  —  104;  24. 

Grim&'by  :  Traveling  cranes  (at)  • 
XII.  74;  4. 

Groins.  (Spur  dikes)  :  XII,  1;  6. 
8,  11,  15,  17  —  2;  23,  31,  34  — 
4;  8  —5;  4  -  6;  4  -  9;  5,  6.  - 
10;  2,  6,  11,  12,  21  --  11;  9,  12. 
37,  40,  46  -  95;  10  -  R.  P.  177, 
179,  197. 

-  with      surfacing      of      reinforced 
concrete  :  XII,  89;  9  —  98;  14, 
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GRO 

16    -        R.    P.  373.  See      also 
Reinforced  concrete. 

—  Spur  dam    (jetty)   of  the  port  of 
Sousee   (Tunis)    :  XII,   101;  12. 

Groningen  to  Lernmer  :  Canal 
(from)  (KoloneUdiep  Section)  : 
Protection  of  the  banks  :  XII.  43; 
4. 

GRONWALL  :  XII,  110;  3  —  118;  1  - 
R.  P.  303,  358. 

Groo^-Keeten  :  Groynes  for  pro- 
tecting the  northern  coasit  of 
Holland  (at)  :  XII,  89;  9  -  98; 
2,  14. 

Groes-Lichteirfelde  :  Testing  tytation 
(of)  :  Experiments  on  the  resis- 
tance of  concrete  (at  the)  :  XII. 
98;  19. 

Griinheide  (on  the  Werlsee)  Rein- 
forced concrete  bridge  (at)  :  XII, 
29,  3. 

GKI-NSKV,  C.  E.  (Dr  Ing.)  :  XII.  62; 
1  -  R.  P.  333,  341,  347,  348,  391. 

Guantanamo  :  Dimensions  of  the 
dry  dock  (of)  :  XII,  52;  8. 

Guard  Avails  at  entrances  of  looks  : 
39;  19. 

GUBIAN  :  XII,  31;  18. 

GUEKARD  :  XII,  11;  25,  26,  43. 

GUIARD  :  XII,  11;  27,  29. 

GuiFFARn,  A.   :  XII,  52;   10  —  56;   1 
-  R.  P.  306,  309,  310. 

Gulf  of  Mjexico  :  Dry  docking  faci- 
lities of  tihe  U.  S.  (in  the)  :  XII, 
52;  6  —  55;  1.  4. 

-  Construction  of  a  waterway  from 
Chicago  (to  the)  :  XII,  1 ;  25  - 
48;  2. 

GUSTAVUS  VASA   (King)  :  XII    45;  4. 

GUYOT  :  XII,  73;  38. 

GUYOT,  Yves  :  Bill  (presented  by)  : 
XII,  42;  13. 


HA  A. 

Haase  River  :  XII,  29;  8 
HADFIEI.U  manganese  steel  :  XII,  80; 

5. 

HAGEN  GOTTHILF  :  XII,  R.  P.  204. 
Halifax,  Nova  Scotia   :  Construction 

of  a  pier  on   reinforced    concrete 

piles  :  XII,  R.  P.  378. 

-  Depth  of  the.  port   :  XII,  64;  23 
25  —  68;  13. 

Hambuirg  :  Equipment  of  the  port  : 
XII,  70;  1  —  71;  1. 

—  Floating  docks    (of).    See  Mean* 

for     (lockiny     and     re  pa 'trine/ 
vessels. 

-  Swing   bridges    (at)    :    XII,    102: 

6  —  103;  2. 

-  Tunnel     under    the     Elbe    River 

See  Tunnels* 

-  See  also  Maritime  Ports. 
Hiamtburg- America    Line   :    Steamers 

(of  the)   :  XII,  63;  3,  9  -  68;  G, 
8,  14,  21. 

-  Express    liners    (of  the)    :    XII, 

68;  6. 

Hameln  (on  the  Weser)  :  Lock  (at) 
XII,  2;  10,  11. 

Hamrn  :  Canal  from  Datteln  (to)  : 
Inverted  siphon  culverts  (under 
the)  :  XII,  36;  2,  3  —  37;  7. 

-  Construction  of  the  bamks  of  the 

waterway  :  XII,  37;  7. 
I  I;iiiuiiarby  Lake    (Sweden)    :    XII, 

109;  8. 
llammarby    Port    :   Communications 

between  the  shores  (of  the)  :  XII, 

102;  48  -   109;  9. 
Hamimarby     Waterway      :     Bascule 

bridges  proposed   (on   the)    :  XII, 

102;  48  —  109;  10. 

—  Roller  ferry  bridges   (on  the)    : 

XII,    102;   48  --    109;   10. 

-  Viaduct  (on  the)   ;  102:  48  --  109; 

9. 

Hand  trucks  :  XII,  70;  3  -  72;  i. 
HANSARD   :  XII,  41;  28. 
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HAN 

HANSEN,  F.  V.  (Col.)  :  KH,  12;  I. 
24  -  20;  1  -  36;  11  -  45;  5  — 

R.   P.  226,  -109. 

HANTER,  W.  H.   :  XII,  32;  9. 

Hanteholm  (Denmark)  construc- 
tion of  moles  (at),  by  means  of 
reinforced  concrete  caissons  filled 
with  concrete  blocks  :  XII,  89;  8 

-  93;  2,  3. 

HARADA  :  XII,  E.  P.  404. 
Harbours.  See  Ports. 
Marburg  :  XII,  91;   9. 

—  Depth  of  the  port  :  XII,  62;  6  — 

64;   4,  22,   24. 
HARDING   :   XII,  E.  P.  257,  259,     260, 

270,  319,  330,  331. 
HARLACHER     (Prof.)       :       Rcfcetrvoar 

construction   (proposed  by)    ;  XII, 

1;  7  -  3bis;  3. 
Harlem  River  :    Traffic    (on   the)    : 

XII,  48;  2. 
Harrnas-Korois    River    (Hungary)    : 

Lock  (on  the)   :  XII,  35;  1. 
Hartlepool    :   See  Maritime    Ports, 
HARTLEY,  Charles    (Sir)   :  65;  14. 
HARTS,   Win.    W.    (Major)    :   XII,    1; 

1,  4,  8,  —  4;  1  -  R.  P.  173,  182, 

185,  206,  209    211,  214. 
Harvey's    Canal,   La.    :    Dimensions 

of    the  canal  and    of   the    looks    : 

XII,   39;   24. 

Harwich  (Parkston  Port)  :  Exten- 
sions works  construction  of  a 

reinforced  concrete    quay    :    XII, 

96;  15. 
HASSKARL,   J.    Y.    :   XII,   89;   1,   4,   9 

-  94;  1,  7  —  R.  P.  368. 
Haulage  :  Power  capstans  and  wind. 

ing     engine   (for)    :   XII,      12;  14 

-  15;  10  —  79;  15. 

—  Electric  towing  locomotives    for- 

through  the  flight  of  locks  of 
the  Panama  Canal  :  XII,  12; 
14  -  15;  10. 
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-  Practice     in  the     United     States 

for  the  passage  of  vessels 
through  the  locks  :  XII,  12;  13 
—  15;  13. 

—  Mechanical  haulage  :  XII,  16;  15 

-31;  25. 

-  Monopoly   of  haulage    :   XII,    16; 

21.  See.  also  Canals  :•  Traction 
monopoly. 

-  in  tunnete  :  XII,  31;  21.  See  also 

Foot   bridges;  Gangways. 

-  Electric    tractor    for    the  passage 

of  the  flight  of  locks  at  Nie- 
derfinow  (on  the  waterway 
Berlin-Stettin)  :  XII,  37;  2. 
-  Haulage  by  wire  >cable  controlled 
by  winding  engines  :  XII,  79p 
15. 

-  Organisation    under  State  control 

of  the  horse-haulage  in  Fran- 
ce :  XII,  40;  7. 

— •  See    also    Traction;   Towing. 
Haute-Saone.    Canal  from    Montbe- 
liard    (to  the)    :  Locks  with   con- 
crete walls  (on  the)    :  XII,  31;  25. 
Havana   :    Concrete    jetty    construc- 
ted (at)  :  XII,  R,  P.  3J7. 

-  Depth  of  the  harbour  :  XII,  64; 

23,   25. 
Haveil  River  :  XII,  37;  8. 

-  Reinforced    concrete  road    bridge 

(over  the)  at  Himmelpfort  : 
XII.  29;  4. 

Havre  :  Pontoon  gate  of  the  new 
graving  dock  (at)  :  XII,  52;  11 
-  56;  15,  21. 

-  Explanation  of  the  conditions  for 

the  use  of  a  floating1  dock,  for 
the  works  at  Havre,  and  the 
consequences  deduced  there 
from  :  XII,  52;  12  —  56;  23. 

-  Construction  of  a    plain    mole  of 

masonry  :  XII,  95;  6,  22. 

—  Construction  of  two  moles  a.t  the 
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entrance  of  the  front  harbour  : 
XII,   96;  8. 

-  Dykes  of  the  new  harbour  works 
(a:t)    :  XII,   96;  7,  33.   See  also 


—  Dredging  of  the  harbour  and  ap- 

proaches  :  XII,  83;  '2,  G  -  R. 
P.    348. 

-  Warehouses       for    cotton     baits 

storage  (at)  :  XII,  73;    33. 
Scaffold   staging    (at)    :   XII.   95: 
6. 

—  Foundation   of    the  new    graving 

dock  by  means  of  a  single  steel 
caisson  :  XII,  52;  12  —  56;  20. 

-  New     graving     dock     (at).     See 

Means    for    dock'ni'i    <ind    re- 


Equipment  of  the  port.  See   M<- 


-  Swing    bridges    (at)     :   XII,    102; 

33  -  106:   0,  12,  IB. 

-  Roller  lock  gate  up-stream  of  the 

basin    Bellot-Tancarville    (at): 
XII,    106;    17. 

-  See   also  Mmitiin''    Torts. 
Havre  to  Marseilles  :  Canal  (from). 

See  ftanuls. 

HAZKN  (Hon.)  :  XII,  R.  P.  395. 
HKIWE.  P.  :  XII,  R.  P.  307,  308   317, 

376. 
HKDDK,   P.    (Monch,      von      Klitzing 

ami)  :  XII,  52;  1  -  53;  1  -  R.  P. 

306,  308. 
Hedikhuizen    (Netherlands)     :    Bar- 

rage (at)  on  the  Meuse  :  XII,  10; 

4,  26. 
Heligoland  :  Building  of  a  harbour  : 

XII,  91;  7. 

-  Construction     of     breakwaters    : 

XII,  89;  8  -  91;  7. 
Hell    Gate    :   Removal    of  the    Hal- 
let's  Point  Reef    (in   the)    :    XII, 
84;  2. 

HF.I..LEPUTTE,  G.  :  XII,  R.  P.  164. 
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Helmingha.usen   ;  Construction  of  a 
reservoir-dam  on  the  Diemel   (at): 
XII,  1;  5  -  2;  15,  27  -  R.  P.  210. 
Helsingborg    (Sweden)    :    Ship    ton- 
nage registered  (at)  :  XIE.  100:  t. 
Hemelingen    :   Weir    on   the    W<-.>rr 

(at)   :  XII,  2;  10. 

Hemfurt  :  Construction  of  a  reser- 
voir-da-in  on  the  Eder  <at)  :  XII, 
1;  5  -  2;  15,  27-  R.  P.  210. 
HKNNKRIQUE  :  Reinforced  concrete 
-tnieturesi  (of  the  system)  :  XII. 
93;  11  —  96;  5,  9,  15,  18  —  R.  P. 
286. 

-Ferro-concrete  through  of  the 
masonry  aqueduct  on  the  Cou- 
lon  (constructed  by)  :  XII.  31: 
17. 

-  Ferro-concrete  encorbelment 
(executed  by)  at  Nantes  : 
XII,  31;  3. 

-  Reinforced    concrete    wa-ivlinu-vs 

of  the  Manchester  Ship  cam>! 
(built  on  the  system)  :  XII. 
28;  G  —  32;  10. 

-  Quay  wall  in  the  Roubaix  C'an.i! 

(constructed  by)   :  XII,  31;  ±2. 

-  Ferro-con crete  font  bridge    (built 

by)  on  the  Midi  Canal  at  Ton- 
louse  :  XII,  31,  23. 

-  Reinforced     concrete     works    on 

the  system  Hennebique  carried 

out  by  the  Pcrcliedda   Building 

Company  of  Turin  :  XII,  34;  2. 

Hennepin    Canal   :   XTI.  39:   27,   28. 

Sec    also    Illinois    .-and     Mksk<ipi 

Canal. 

-  Protection  of  the  banks   (of  the) 

with  dry  cement  :  XII,  39;  28. 
HKXOUVILLE    (D)   :  XII,  42;  15. 
Heinrichenburg    :    Mechanical      ship 
lift  on  floats  (of)    :  XII,  29;  9. 

-  Construction  of  a    lock    with  sa- 

ving ponds  (at)   :  XII,  29;  9- 
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HERHKRT,   Franz    (Major)    :   XII,   84; 

•24. 
HERBERTSOX,   A.   J.    (Dr)    :    XII,   41; 

15,  24. 
HERNANDEZ,  Ramon  :    XII,   79;  1,  14 

-  81;  1  —  R.  P.  350. 
Herne.  Carnal  from  the  Rhine  (to): 

Locks  :  XII,  29;  12. 

-  See    also     Canals   :   Rhine- Weser 

Canal. 
HERRMANN,   A.    :   XII,  78;   1  —  89;   2 

101;  1  —  R.  P.  319,  368. 
HEKZOG   :  XII,  95;  35. 
Heuisden  Canal   (Netherlands)   :  Wi- 
dening (of  the)    :  XII.  10;  4. 
Heywood  Junction    :  XII,  41;  37. 
HICKMANN,    Sir    Alfred    :      XII,    63; 

13. 

HILGARD  :  XII,  R.  P.  276. 
Himmelpfort    :    Reinforced   concrete 

road   bridge    on   the  Havel    (at)  : 

XII,  29;  4. 
Hinckly  :  Reservoir-dam  (at)   :  XII, 

5;  19,  20. 
Hiwassee  River  :  Improvement;  cost 

of  regulation  :  XII,  4;  4,  12. 
Hjalmaren     Canal     (Sweden).    See 

Canals. 
Hjalmaren  Lake  :   XII,  20;  2  —  45; 

3  -  109;  2. 

-  Canals  connecting  Lake  Hjalma- 

ren to  the  other  lakes  of 
Sweden  :  XII,  20;  2. 

HOAG,  Willett  S.    :   XII,   21;  2.   8. 

Hoboken  (New  York)  :  Subterra- 
nean track-triangle  (in)  :  XII, 
103;  11. 

HODGDON,  Frank  W.  :  XII,  70;  3  - 
72;  1  —  R.  P.  319. 

HODGES,  H.  F.  (Col.)  :  XII,  12;  1, 
10  -  15;  1  -  R.  P.  226,  240,  3(12, 
399. 

HODGMAN,  Harry  :  XII,  82;  27. 

Hook  van  Holland  :  Improvement 
at  the  entrance  of  the  new  mari- 


HOE 

time  waterway  to  Rotterdam  : 
XII.  98;  2.  See  also  Maritime  Ca- 
nals. 

-  Extension     of     the     south     jetty 

(at)   :  XII,   98;  1,  2. 
HOERSCHELMANN,    Emile    (de)    :    XII, 

11;   25  —  36;  2,   10  -  44;  18  - 

44bis;    1  --  R.    P.   171,   288,    291, 

293,  '295,  299,  300. 
HOJER,  John   :  XII,  118;   10. 
Holland-America  Line    :  Passengers 

(of   the)    landed   at    New   York    : 

XII,  68;  8. 

-  Steamers  (of  the)  :  68;  8. 
Hollandsche  Diep  :  XII,   10;  2. 
Hoilandsche   Lloyd    :    Steamers    (of 

the)    :  XII,  68;   13. 

HOLLYDAY,  Richard  C.  (Admiral)  : 
XII,  30;  19. 

HOLTON,  J.  S.  W.  :  XII,  R.  P.  168. 

Hongkong  :  Depth  of  the  harbour  : 
XII,  64;  23,  25  -  68;  19. 

Honolulu  (Sandwich  Islands)  : 
Depth  of  the  harbour  :  XII,  64; 
22,  25. 

HONSELL  :  XII,  22;  2. 

Hooghly  (Natural  canal)  :  VII,  67; 
7. 

HOPWOOD,  Francis  I.  S.  :  XII,  41; 
24. 

Hourdel  :  Reinforced  concrete  stag- 
ing (at)  :  XII,  95;  28,  31. 

Houthem  :  Reconstruction  of  the 
lock  (at)  on  the  canal  from  Fur- 
nes  to  Rergues  :  XII,  38;  6. 

HOSZPOTZKY,  Alois  :  XII,  84;   9,   20. 

Hoya  :  Regulation  works  of  the  We 
ser  in  the  department  (of)  :  XII, 
2;  34. 

Hudson  River  :  Removal  of  rock  un- 
der water  (in  the)  :  XII,  84;  1. 

-  Project  for  the  bridging  over  the 
eastern  ami  (of  the)  in  New  York 
XII,  103;  5  —  105;  15. 
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—  See   also   Rivers',      Tunnels      (of 
New  York). 

HUEBNER:.  G.  G.  (Dr)  :  Report  on 
terminals  on  American  inland 
waterways  :  XII,  21;  8  —  23bis; 

I  --  R,   P.   254. 

Hull  :  Coal  loading  by  rneams  of  an 
endless  belt  (at)  :  XII,  74;  10. 

—  Bottom   tipping    coal        wjiggi>:is 

(atj    •  -XII,  74;  10. 

—  See  also  Maritime  L'orts. 
Humbeek     :     Bascule     bridge     (at) 

over  the  ~canai  from    Brussels   to 

the   Ru-pel    :  XII,  102;  22     -   104; 

24. 

Huuiiber  River  :  See  Rivera. 
HUMMEL,    C.  M.    :  XII,   R.    P.   302, 

397. 
HUMPHREY,  Richard  L.       XII,  28;  1, 

14,  24,  26;  28  -  30;  1  -  R.  P.  273, 

274,   277,  279,   283,.  287,   288,   290, 

377. 

Hungarian  State  Water  Survey  :  I  Im- 
port by  the  Direction  (of  the)  ; 

Xll,  28;  27  -  33;  1. 
HUM  :  Automatic  conveyors  (of  the 

system)    :  Xll,   100;  12. 
Hunt's  Locks  (at  Xorthwich)  :X1I. 

41:  37. 
HUNTER    (Lewis  and)   :  Coa'l  loading 

(of  the  system)   :  XII,  74;  11. 
HUXTEU.  W.   :  XII,  11;  21,  22  -  96; 

6. 

Huron  Lake.    See   Lakes. 
Husum    :   Reinforced  concrete  bank 

protection   for  the   harbour   (of)    : 

XII.   29;    7. 

Hydroelectrioal  power-works  :  Esta- 
blishment (of)  :  XII,  20;  19  —  36; 

II  -  44;  14  -  44bis;   1,  4,  10  - 
R.    P.   223,  292,    294.   See    also    : 
Utilization    oft  water   power. 

-  Alps    (of   the)    :   XII,  31:    2r>;    -21. 


HYD 

-  Brillanne    (of    the)    on    the    Du- 

rance   :    Reinforced  concrete    : 
XII,  31;  19. 

-  Champ      (Isere)      :      Reinforced 

concrete  conduit  :  XII,  31;  14. 

-  Keokuk-Iowa    (Illinois)    •    R.  P. 

223. 

-  Tancua    :    on    the   Biennp     (Ju- 

ra) :  reinforced  concrete  dam   : 
XII,  31;  20. 

-  Trollhatton  :  XII,  20;  19. 

-  Ve-ntavon    on    the     Durance      : 

Reinforced     concrete     work      : 
XII,  31;  20. 
Hydraulic    power.    See    Utilization 

(of). 
Hydrography   and   Hydrology.    See 

Hi/drotechnical    Researches. 
Hydr.  technical    Researches:    XII, 

11;  5  —  39;  8  —  117;  1.  See  also 

Rivers    :    Characteristics    (of). 
Hydrogra-phical      conditions      :      of 

the  Lido  harbour  (Venice)   :  XII, 

85;  2. 

-  of  the  Mohawk  River  :  XII. 
5;    7. 

-  of    the    Austrian    district    of 

the  Elbe  :  XII,  3;  3. 

-  of    the    rivers    in    Hungary  : 

XII,   8;  1. 

-  of  Lake  Balaton  :  XII,  8;  5. 
—  of      the      current      of       the 

Danube,  near  Vienna  : 
Essay  on  the  influence 
of  an  eventual  damming 
of  the  Tullner  bassin  : 
XII,  3;  2. 

-  Hydrographical     description       of 

Russia:    XII,   44;  6. 

-  Hydrographic    elements    of    the 

Volga:  XII,   11;  21,   56. 

-  Hydrographic     surveys      in      the 

United  States  :  XII,   39;  9. 
Hydrology    :    Problems      of    :    XII, 
3;  1. 
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Hydrotechnic  laboratories.  See 
Experiments  with  small  scale 
models. 


latsolda     River      (Russia)    :   XII, 

44;  18. 

lenissei  River.   See  Yenisei  River. 
Indo-China  :    Cutting   canals    (in)  : 

XII,   83;  26. 

—  Dredging  works   executed    (in): 
XII,  83;  2,    25. 

Illinois  River  :  Canalization  (of 
the)  :  Length  of  the  canalized 
part,  depth }  locks;  cost  of  the 
works;  cost  of  operation  and 
maintenance  :  XII,  4;  14. 

-  Length,    and    traffic  :    XII,    48; 

2. 

Illinois  and  Michigan  canal  :  Di- 
mensions; locks;  period  of  navi- 
gation; cost  of  construction  : 
XII,  39;  6,  25. 

Illinois  and  Mississippi  River  Ca- 
nal :  Concrete  lock  N°  22  (on 
the)  :  XII,  28;  15  —  30;  6,  27. 

—  See  also  Canals. 

Ilmen     Lake    (Russia)  :     XII,    44; 

15. 

IMBEAU  :  XII,   14;  5. 
INCK,  Cranes  installed  by  the  Bush 

Terminal     Co.     in     New     York  : 

XII,   R.   P.   322. 
Immingham  :     Construction     of     a 

new   port   by   the  Great  Central 

Railway;  depth  of  the  port  and 

of    the    entrance    channel  :    XII, 

96;  14. 

-  Dimensions     of      the      graving 

dock  :   XII,    96;    14. 

-  Equipment    of    the    port  :    XII, 

96;    14. 

Imperviousness  of  concrete  :  XII, 
28;  19,  20  —  30;  21,  22.  See  also 
Concrete. 
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Improvement  :  of  estuaries  and 
mouths  of  rivers  :  XII,  11;  10, 
37.  See  also  Tidal  Rivers. 

—  of    waterways.    See   Canals;  In- 

land      Navigation;       Rivers; 

Waterways. 

Inartistic  appearance  of  ferro  con- 
crete works  :    XII,    31 ;    28. 
Inclined    planes  :   XII,    20;    20. 

-  at    Georgetow^    on    the    Chesa- 

peake and  Ohio  Canal  :   XII, 
39;  28. 

-  at  Goole   (Aire  and  Calder  Ca- 

nal) :    XII,    74;    10. 
—  on  the  Morris  Canal    (N.   J.)    : 

XII,   39;  28. 

Inclined  planes  for  transporting 
freight  :  XII,  23bts;  7.  See  also 
Mechanical  equipment  of  ports. 
Infiltrations  :  Means  for  cutting 
off  infiltrations  through  perme- 
able soils,  and  through  earthen 
and  masonry  dykes  :  XII,  28;  2 

-  31;  6,   8. 
INGERSOLL-RAND  :    Submarine      drills 

(of   the  type)    :   XII,   79;  20,   21, 
23,  27  —  82;  25  —  84;  1,  5,   12, 
18. 
INGLESE,  I.  :  XII,  59;  5  —  89;   1,  9 

-  97;  1  —  R.  P.    368,  37O,  402. 
INGLTS,  James  C.  :  XII,  £1;  25,  27, 

31,  34. 
Injectors    (Hydraulic)    :    XII,    34; 

14. 
Injection   of   cement  :   XII,   28;    19 

-  310;   5,    21    --31;    9   —  34;   5 

-  52;  6  —  54;  8,  16  —  103;  13. 
See  also  Cement  gun. 

Inland  Navigation. 

See  also  Canals  ;  Ports  ;  Rivers  ; 

Transportation     by     waterways ; 

Waterways. 

—  Improvement   and    development 

of     lines    of     inland    naviga- 
tion :  Works  undertaken   and 
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Inland    Navigation     (continued)  : 
measures    adopted    or    propo- 
sed   (for  the)  :   XII,   36;   1  - 
-  37;  1   —  38;  1  —  39;   1  - 
40;  1  —  41;  1  —  42;  1  —  43; 
1  —  44;   1,   14  —  447m;  1   - 
45;   1  --  R,   P.   291. 

—  Connections    between  waterways 

and    railways.    See    JRailu'fiifs. 

-  Role   of    the    State    in    the   im- 

provement   of    the    navigable 
rivers  :    XII,    11;    15. 

—  Utilization     of    the     navigation 

of    large    but    shallow    rivers  : 
XII,  46;  1,   6  —  47;  1   —  48; 
1,   3.   14  —  49;   1   —  51;   1  - 
R.   P.    241,   295. 
Inland    Navigation  : 

-  in  Austj'ia  : 

-  Law    relating    to    navigable 

highways  passed  in  1901; 
programm  of  the  works  : 
XII,  3;  3  —  R.  P.  1T.V 

-  in   Belgium   : 

-  Works  umliM-taken  and   mea- 

sures adopted  or  proposed 
for  the  improvement  and 
development  of  lines  of 
inland  navigation  :  XII, 
38;  1. 

-  in  France  : 

-  Law     of     August     5th.     1879 

(Programm  Freycinet)  : 
XII,  16;  4  —  41;  11. 

-  Law   of   December   22d,    1903 

( Programm    B an d i n -M a  r  u- 
ejouls)     :    XII,     16;     5    - 
42;    8. 

Law  of  February  6th,  1908. 
relating  to  connections 
between  waterways  and 
railways  :  XII,  21 ;  3  — 
24;  13,  15. 

—  Measures  adopted  or  propo- 
posed  for  the  improve- 
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Inland    Navigation    (continued)  : 

ment   and   development  of 
lines     of     inland     naviga- 
I  tion  :  XII,  36;  5  —  40;  1. 

National    Internal    Naviga- 
tion     Congres     in      Lyons 
(1911)  :    XII,      12;     19 
18;  6  —  42;    16. 

-  in    (rerjnany    : 

-  Composition    of    the     inland 

navigation  fleet  :  XII,  2; 
3. 

-  Development    of    the    inland 

navigation  lines:  XII,  2: 
3. 

-  Growth    in    traffic   and   ton- 

nagtN   of    boats  :    XII,    1;    2 

-  2:    3  -      Ki:    19;    --41: 
11. 

-  Waterway    law    of    1st    April 

1905  :  XII,  37;  1  —  42;  13. 

-  Works     iiiiderfak«Mi     for    the 

improvement  of  lines  of 
inland  navigation:  XII, 
37;  1. 

-  in   (fri'df   Jit  it(i in  : 

Hecommandations  of  the 
I 'oval  Com  miss  ion  on  Ca- 
nals and  Waterways  : 
XII,  38;  7  -  -  41;  1  (2" 
part). 

Works  undertaken  for  the 
improvement  and  develop- 
ment of  lines  of  inland 
navigation  :  XII,  36;  7 

-  41;    1. 

-  in  Italy  : 

-  Improvement    of   inland    wa- 

terways :  XII,  36;  7  — 
42;  1. 

—  Granting    of    concessions    to 

make  improvement  works: 
XII,  36;  8  —  42;  16. 

—  Establishment    of    Internal 

Navigation        Companies: 


—  109  — 


INL 

Inland    Navigation    (continued)  : 

XII,  18;  a  —  36;  8  —  42; 
16. 

—  Development  of  the  naviga- 

ble waterways  :  XII,  42; 
6. 

—  Collaboration    of-  the    State, 

provinces  and  qommunit'ites 
interested  in  the  construc- 
tion and  improvement 
works  of  waterways  :  XII, 
18;  8  —  36;  7  —  42;  3,  5. 

—  Schemes   considered  for  con- 

necting the  Adriatic  to 
the  Gulf  of  Genoa  :  XII, 
18;  2. 

—  Law  of  20th  Marsh  1865,   re- 

lating    to     public     works  : 
XII,  18;  <3  —  42;  1. 

—  Law  «  Bertolini  »  of  2th  Ja- 

nuary 1910,  relating  to  in- 
land      navigation  :      XII, 
12;  20  —  18;  7  —  36;  7  - 
42;   1. 

—  Regulation   of   revenues   and 

dues  of  navigation  :  XII, 
42;  8. 

—  Reorganization    of    the.   Na- 

tional Inland  Navigation: 
XII,  36;  7  —  42;  1. 

—  Network     of     waterways    in 

Italy  :  XII,  12;  18  —  18; 
1. 

—  Tonnage    of    vessels    on   the 

inland  waterways.':  XII, 
18;  3. 

—  Waterway    from     Venice    to 

Milan    and    the    subalpine 
lakes  :  XII,  18;  5. 
—  in  Netherlands  : 

—  Works  undertaken  and  mea- 

sures adopted  or  proposed 
for  the  improvement  and 
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Inland    Navigation    (continued)  : 

development  of  inland  na- 
vigable waterways  :  XI  i, 
36;  9  —  43;  1. 

—  in  Russia  : 

—  Account    on    the    conditions 

of  the  inland  waterways  : 
XII,  36;  9  —  44;  <7',  11. 

—  Conditions    of    water    trans- 

portation in  Russia  :  XTI, 
21;  4  —  27;  1. 

—  Development    of    the    system 

of  navigable  highways  : 
XII,  27;  2. 

—  Law   of    April    19,    1904,    re- 

lating to  dues  in  the 
ports  :  XII,  27;  3. 

—  Measures     adopted     in     the 

17th,  18th  and  19th  cen- 
turies for  developing  and 
improving  the  navigable 
.  internal  waterways  :  XII, 
44;  14. 

—  Means  employed  for  the  im- 

provement and  develop- 
ment of  the  navigable  in- 
land waterways  :  XII,  44; 
1,  14,  19. 

-  iri  Sweden  : 

—  Intervention  of  the  State  in 

the  construction  of  water- 
ways :  XII,  45;  4,  5,  17, 
18. 

—  Network     of    inland    water- 

ways :  XII,   45;   2. 

—  Works  undertaken  and  mea- 

sures adopted  or  proposed 
for  the  improvement  and 
development  of  lines  of 
inland  navigation  :  XIJ, 
45;  1. 

-  in   the  United  States   : 

-  Conditions    of    water    trans- 
portation   in    the    United 
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Inland   Navigation    (continued)  : 

States  :    XII,    R.    P.    263, 
267. 

-  General  account  of  the  in- 
land waterways  of  the 
United  States  :  XII,  36; 
4,  —  39;  1. 

Insurance  premium  for  transport 
on  the  Great  Lakes  :  XII,  R.  P. 
359. 

Internal  combustion  motors.  See 
Nautical  Stores  :  Sea-going  ves- 
sels :  Liquid  fuels. 
International  Maritime  Conferen- 
ce held  :  at  Washington  in  1889: 
XIT,  117;  1  --  R.  P.  3Q8,j  366. 

-  at   St-Petersburg  in  1912  :  Pro- 

g>ramm  of  subjects  considered 
and  general  conclusions:  XII, 
R.  P.  166,  363. 

Intirstate  Commerce  Commission 
in  the  United  States:  XJI,  21; 
16.  —  236i5;  19. 

Intervention  of  the  authorities  in 
the  cost  of  establishment  and 
maintenance  of  waterways.  See 
Waterways. 

Intra^-coastal  canal  (from  the  De- 
laware River  to  New  York  Bay): 
XII,  21;  10,  13  —  23/>/.s;  13  — 
39;  27. 

INTZE  :  Cost  of  establishment  of 
reservoir  dams  (according  to)  : 
XII,  3 bis:  10. 

Inundations.    See    Floods. 

Ireland:  Tunnel  projected  between 
the  Island  of  Anglasea  (and)  : 
XII,  105;  11. 

Iron  Gates  :  Construction  of  a  la- 
teral canal  to  the  Danube  (at 
the)  :  XII,  R.  P.  294. 

-  Dredging  works  :  XII,  84;  1,  20. 

-  Sounding  ship     used  (at    the)    : 

XII,  84;  10. 


IRQ 

—  Removal  of  rock  ':   XII,  79;   15, 
'  19,  21  —  84;  1,  Q.  8,  15. 

-  Regulation  works  :  XII,  11;  26  - 

84;  G,  8  -  R.  P.   177,  294. 

-  Sounding  works  :  XII,  84;  10. 
Irrawaddy    (Natural   canal)  :    XII, 

67;   7. 

Irrigations ;    Application    of    rein- 
forced    concrete     to     irrigation 
works:  XII,  28;  17  —  30;  2,;  14. 
-  35;  13  5. 

—  Improvement  of  rivers   (in  con- 

nection   with)  :    XII,     1;     13, 
14  —  4;  21  —  8;  11  —  11;  25 

-  16;     17.     See  also    Elvers 
with    free    running    curent    : 
Improvement    in   the   interest 
of  agriculture. 

Irrigations  works:  of  the  Uni- 
ted States.  Reclamation  Ser 
vice  :  XIT,  28;  Ii7'  --  30;  2, 
14. 

-  in    Siberia  :   XII,    44;    13. 
—  in    Turkestan  :    Application 
of      reinforced      concrete  : 
XII,  35;  1,  5. 

-  Construction   of   a  distri- 

buting   weir     channel  : 
XII,  36;  5. 

See    also    Reservoir    flaws;    Ir- 
rigation  Canals. 

Iseo  Lake  (Italy)  :  Barges  of  rein- 
forced   concrete    for    the    trans- 
port    of     merchandise     and    the 
transhipping     of     wagons    (on)  : 
XII,  28;  13  —  34;  14. 
Iser  River   (Austria)  :  XII,  3;  4. 
ISMAIL    PASCHA  :    XII,    63;    19. 
Ismailia    (Suez   Canal)    :   Territory 
for  the  lay-out  of  the  port  (of)  : 
XII,   63;   19. 

Issy  port  (near  Paris):  Reinforced 
concrete  quay  wall  of  the  Ra- 
vier-Coignet  system  (at)  :  XII, 
31;  22. 
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Isthmus  (Americain):  Development 
of  the  various  plans  of  an  In- 
teroceanic  Canal  (across  the)  : 
XII,  63;  11. 

Isthmus  of  Tehuantepec  (in  Mexi- 
co) :  Dimensions  proposed  for 
the  canal  (across  the)  :  XII,  63; 
11. 

Itchen  River  :  XII,  96;  7. 

Ivanovskoie  Lake  :   XII,  44;    15. 

IVANOWSKY  :   XII,   42;   11. 

Ivry  on  the  Seine  :  Reinforced 
concrete  quay  wall  (at)  :  XII, 
31;  22. 

Isviniza  :  Regulation  works  on  the 
Lower  Danube  (at)  :  XII. ,  84;  6. 


JACKSON,    Sir    John    :   XII,    96;    8. 

JACOBS  :  XII,  102;  36  --  106;  22. 
«  Jacobsladders  »  (Grain  eleva- 
tors). See  Mechanical  equipment 
of  ports. 

JACQUKMIN  :   XII,    11;   39  —  38;   20. 

JACQUEY  :    XII,    73;    36. 

JACQUINOT  :    XII,    12;    19    —    18;    7 
-  28;   1,   2,    25,   26,   27  —  31;   1 
R.   P.    226,   229,    273,   274. 

JACUR,    Romanin     :   XII,   42;   2,    9, 

21. 

-  Investigations  on  the  future 
navigable  network  of  the  Ita- 
lian Peninsula  (by)  :  XII, 
18;  1,  3, 

Jamaica  Bay  (New  York  Har- 
bour) :  Improvement  study  ap- 
plicable to  the  —  :  XII,  23;  6. 

Japan   Sea  :   XII,   44;   1. 

JAQUELIN  :   XII,    11;    16. 

JAOUET  :   XII,    11;   11,    12,    15. 

Jarrah  timber  :  Use  (of)  in  pier 
and  quay  constructions  :  XII, 
96;  1?. 

JASMUXD  :  XII,   9;   2   —  11;  27,   29. 


JAV 

<(  Java  »  :  Hopper  succion  dred- 
ger with  a  dragging  scoop  .De- 
scription (of  the)  :  XII,  86;  10. 

JELSKI  :  Construction  of  river 
boats  by  an  assemblage  of  cais- 
sons (proposed  by)  :  XII,  51;  7. 

Jetties  :•  XII,  11;  27,  43  —  39;  3 
—89;  3,  8,  9  —  90;  1,  4,  11,  13, 

14,  16,    17  —  93;   1,  6   —  95;   1, 
6,    16,    19,    20,    22,    24,    26,    29   - 
96;    4,    5,    8,    9,    10,    11,    12,    13, 

15,  18|  —  98;   1,   2,   6,    20,  22  - 
101;  4,  11,  12  —  R.  P.  372,  376, 
37'8>.    See    also  Breakwaters;   Sea 
walls;     Stagings;     Moles;    Piers; 
Wharfs. 

-  with    basins  :    XII,    90;    12,    13. 
—  Application    of    reinforced    con- 
crete   (to)  :   XII,   89;   8,   9   - 
90;   18  —  93;   2   —  95;   6,   23 

-  96;  4,   5,   6,   12,    15,   18  - 
R.  P.  372,   376,  378.   See  also 
Reinforced   concrete. 

• —  of  artificial  blocks:  Proportions 
of  ingredients  and  their  ma- 
nufacture :  XII,  90;  2,  4,  5, 
12,  14,  17  --  95;  23,  24  — 
97;  3,  7  —  98;  6  --  101;  4, 
12. 

-  Manufacture  of  cellular  blocks; 

work   yard  :   XII,    97;    2. 

-  with  core  of   sand  deposited  at 

sea  and  covered  with  fascine 
mattresses  :   XII,   98;   3. 

-  Cost     of     establishment      (of)  : 

XII,   90;   3   —  95;  20,   24,    25 

-  96;   18  —  98;  4,  5. 

-  Timber    or    reinforced    concrete 

structures  :    XII,    96;    li?. 

-  Wooden  jetties  :   XII,   93;   1    — 

95;    23  —   96;   17  --   100;  25. 

-  of    stone   pitching  :    XII,    89;    4 

-  90;   2,   3,   4,   11,    14,    17  — 
95;  20  —  101;  5,  12. 
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Jetties    (continued)    : 

-  of  masonry  :   XII,  95;  6,   22. 

—  of  a  concrete  wall  on  a  whole- 
timber  platform  :  XII,  36; 
11. 

-  Bracing      and    rigidity     of    the 

substructure  :    XII,    89;    9    - 
96;   15,    19. 

-  on     pile-foundations,    surround- 

ed and  shrouded  by  columns 
of  reinforced  concrete  :  Xll, 
96;  4,  18. 

-  Parallel    jetties  :    Establishment 

(of)  :  XII,  11;  27  --  39;  3. 
See  also  Dikes. 

-  Repairing     (of)  :     XII,     90;    14 

-  96;   12. 

-  in    Africa  :     See    also     (France 

and    Colonies)  : 

-  at   Port    Said  :    Lengthening 

of  the  West  Jetty  :  Ml, 
63;  9  —  R.  P.  342. 

-  in     Western     Africa  :     Con- 

struction of  jetties  with 
reinforced  concrete  blocks:' 
XII,  R.  P.  372. 

-  in   France  and   Colonies   : 
—  in   France  : 

-  at     Arcachon     :    Jetties    for 

promenades  :      XII,      95; 
35. 

-  Bayonne    :    Consolidation 

of  the  jetties  :  XII, 
95;  16. 

—  Boulogne    :    Construction 

of  the  Eastern  jetty  : 
XII,  95;  23. 

-  Calais  :    Construction     of 

the  Western  jetty  : 
XII,  95;  5,  23. 

—  Dieppe  :    Construction    of 

plain  jetties  of  mason- 
ry on  reinforced  con- 
crete caissons  :  XJI, 
95;  6,  22. 


JET 

Jetties    (continued)    : 

-  Havre  :        Reconstruction 

of  the  interior  North- 
ern jetty  (plain  mole 
of  masonry)  :  XII,  95; 
6,  22. 

—  Nice  :      Prolongation      of 

the  exterior  jetty  :  XII, 
95;    19,    24. 

-  in    Alf/erifi  :   XTT;    89;   3. 

—  Algiers       :       The       Agiia, 
jetty  :     Settlements     and. 
yieldings     of     the      part 
built     with      a      reduced 
cross-sect  ion  :  XII,  90;  4. 

-  Ar/ew  :     Outside    protec- 

tion of  the  main  quay: 
XII,  90;  1&. 

-  Bonn  :    The    Lion     jetty  : 

XII,    90;    1. 
North-East        defence 
of  the  made  ground 
of       La      Seybouso  : 
XII,   90;   3. 

-  Djidjelli  :      Behavior      of 

the  new  jetty  :  XI F, 
90;  4. 

—  Mostaganem  :   Repairs   to 

the  outer  breakwater  : 
XII,  90;  14 

-  Oran  :      Outer      breakwa- 

ter :    XII,    90;    17. 

-  Tenes  :   Temporary    cross- 

section  of  the  coping 
of  the  North-West  jet- 
ty and  of  the  break- 
water :  XII,  89;  3  — 
90;  11. 

-  in    Corsica  : 

-  Ajaccio  :  Construction 
of  jetties  :  XII,  95; 
19,  24,  25. 

-  Bastia  :     Prolongation 

and  weight  ing  down 

of    a   jetty  :    95;    20. 
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Jetties     (continued)  : 

-  Pmpriano  :  Construc- 
tion of  a  jetty  : 
XII,  95;  25. 

- —  in    Great  Britain  : 

-  Bristol    (Avoiimouth)    :    En- 

trance piers  construc- 
ted of  concrete  monoliths: 
XII,  96;  10. 

— •  Dover  :  Extension  of  the 
Admiralty  Pier  :  XII,  86; 
13, 

-  Folkestone  :    Reconstruction 

and  extension  of  the  pier: 
XII,  96;  13.  , 

-  Liverpool!  :      Prince's      jetty 

with  reinforced  concrete 
dock  :  XII,  96;  5. 

—  London:    Armoured    concrete 

jetty  built  at  Thames  Ha- 
ven :  XII,  96;  4,  15,  16. 

-  Manchester  :    Jetty    built    of 

reinforced  concrete  cais- 
sons at  Irlam  locks  :  XII, 
96;  6. 

-  XewcaiStle-on-Tyne  :    Recon- 

struction of  a  Dortion  of 
the  North  pier  at  Tyne^ 
mouth  :  XII,  96;  8. 

-  Newhaven  :    Repair    of    the 

West   pier  :   XII,    96;    11. 

-  Northfleet   near    Gravesend  : 

Jetty  of  reinforced  con- 
crete :  XII,  28;  -8  --  32; 
8  —  96;  4. 

-  Parkston    (Harwich)  :    Rein- 

forced concrete  quay  con- 
structed without  under 
water  bracing;  disadvan- 
tages :  XII,  96;  15. 

—  Southwokl  :    Construction    of 

new  piers:  XII,   96;   14. 

—  Swansea  :    Extension    of    the 

West  pier;  construction 
of  a  new  East  breakwater 
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Jetties    (continued)  : 

and  of  an  open  pile  ap- 
proach jetty  :  XII,  96;  9. 

-  in   Netherlands  : 

-  in   Hoek  van   Holland    :   Exten- 

sion of  the  South  jetty  :  XII, 
98;   1,   2. 

—  Scheveningen    :         Improve- 

vement  of  the  breakwa- 
ters of  the  fishing  port  r 
XII,  98;  6,  20,  22. 

-  Ymuiden  :    Construction    of 

the  jetties  and  breakwa- 
ters of  the  port;  concrete 
used  :  XII,  98;  22. 

-  in  the  United  States  : 

-  Great  Lakes  :   Type  of  rein- 

forced     concrete      caisson 
construction      for      break- 
waters and   piers  (on  the): 
XII,    89;    9   --    94;    9.    See 
also  Breakwaters. 
-  Construction    of    a     new 
public     wharf     at     the 
city   of   Erie  :    XII,    R. 
P.   157. 

-  in   Sweden  : 

-  Lake      \7annern  :     Construc- 

tion   of    a    breakwater    at 
Variersborg      (on)  :      XII, 
45;   16. 
Joints  :  Method  of  covering  joints 

against     percolation  :     XII,    31 ; 

10. 

-  Expansion  joints  :  in  side  walls 

of    locks  :    XII,    28;    9   --   29; 
10,    11,    12   --  33;    16. 

—  in   reinforced  concrete  slabs: 

XII,  31;  19,  21  —  38;  29. 
See  also  Reinforced  con- 
crete. 

—  in   works  of    masonry  :   XII, 

31;  6,  10,  19  --  100;  11. 
See  also  Concrete. 
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—  Rubber    expansion   joints   of 
the     Gibault    type  :     XII, 
31;  16. 
JOLLES,    U.    J.    :    XIT,    R.    P.    303; 

312,    337,    347,    373. 
JOLY,    GT.     (de)  :    XII,    95;    21,    22, 

23  —  110;  1  —  113;    1  —  R.   P. 

312,  317,  342,  347,  3*48,  366,  360, 

365,  366,  369. 
JONES,   J.   Th.    (and  I.    H.   Wild)  : 

XII,  84;  4. 

JONES,    Paul:    XII,    R.    P.    156. 
JOHNSON,    Glapham     (and    Morris), 

steel  wire  mesh   work  :  XII,   96; 

16. 
JOHNSON,   Emory   R.    (Prof.)  :  XII, 

21;    1    -  -    R.    P.    254,    257,    259, 

263,    266,   271. 
JOHNSTON,     Alexander  :    XII,      112; 

22. 

JUDSON  (Major)   :  XII,  23bis;  2. 
Junction    City,    Kansas :    Concrete 

dyke  and   revetment   (at)  :  XII, 

28;  15  —  30;  8,  28. 
JUNKERS    motors  :    XII,    69;    12. 


Kaiser  Wilhelm  Canal.  Sei-  Marl- 
times  Canals  :  Kiel  Canal. 

KaJmar  (Sweden)  .  Commerce  of 
the  port  :  XII,  100;  1. 

Kama  River  :  XII,  11;  54,  56,  57, 
61.  67,  68,  —  35;  1  —  44;  29. 

-  Improvement,  by  dredging   :  XI], 

l;  21  —  11;  54. 

-  Characteristics    (of    the)    :    XII, 

44;  10. 

—  Connection    with    the    Northern 

Dvina  :  XII.  44;  17. 
Kamychyne    Port,    on    the   Volga    : 
Landing      for      -passengers       and 
freight  (at)  :  XII,  27;  S. 

—  Equipment  and  trafic   (of  the)    : 

XII.  27;  7. 


KAN 

Kanawka  River  :  Working  of  the 
locks  gates  :  XII,  15;  18. 

Kanawha  River  (Great  and  Little)  : 
Canalization  (of  the)  :  Length  ot 
the  canalized  part;  locks;  depth; 
cost  of  canalization;  cost  of  ope- 
ration and  maintenance  :  XII.  *\ 
14. 

-  Dimensions     and     characteristics 

of  the  dams  and  locks  :  XII. 
39;  17,  18. 

KANTER,  A.  (de)  (Wonter  Cool  and): 
XII,  70;  1  —  76;  1. 

KAN  IKK,  A.  (de)  (and  Wosseling)  : 
XII,  79;  1  -  86;  1  --  R,  P.  350. 

Karl's  Graf  (Sweden)  :  Intend  ca- 
nal (of  the)  :  XXII,  45;  8,  II. 

Karlsruhe  :  Railway  m;m;ig«'iin'iit 
of  the  terminal  port  :  XII  22: 
3,  7. 

-  Travelling  platforms    (at)    :    XII, 

22;  18. 

Kass  River  (Siberia)    :  XII,  44:  19. 

Kattegat  :  Project  of  canal  for  sea- 
going vessels  (from  the)  to  the 
Baltic  :  XII,  12;  26  —  20;  3.  14. 
See  aiso  Canals  /  Trolhattan  Ca- 
nal. 

-  See  also  Seas. 

K.-ittrndijk  :  Roller  travelling  brid- 
ge (of  the)  in  Antwerp  :  XII, 
106;  17. 

K.U-KMANN.  M.  :  XII,  1;  1,  11  -  6; 
1  -  R.  P.  173. 

Keel  of  vessels  :  Depth  of  water 
under  (the)  :  see  Canals:  Mari- 
time Canals. 

Kehl  :  Railway  management  of  the 
terminal  port  (of)  :  XII,  22;  3,  7. 

-  Travelling  platforms    (at)    :   XII, 

22;  18. 

Keltma  River  (Northern)  :  XII,  44; 
17. 

-  (Southern)    XII,  44;  17. 
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KEN 
[EXNEDY,    John     :    XII.    R.    P.    323, 

324,  356,  377. 
Kentucky  River    :    Dimensions    and 

characteristics  of  the   dams    and 

locks  :  XII,  39;  17,  18. 
[eokuk,    Iowa   :    Concrete    dam    of 

the    hydro-electric    planit    on    the 

Mississippi  River    (at)    :   XII,    28; 

16  -  30;  10  -  R.  P.  222. 
:eti  River  :   XII,  44;  19. 
[eweenaw    Canal.    Sep    Canals. 
[ey  West,   Florida   :   Quay  wad}  on 

concrete  piles   in    the  Navy   Yard 

(at)   :  XII,  28;  16  —  30;  12,  29. 
[herson   :  Depth  of  the  port  and  of 

the  entrance  channel  ;  XII,  69;  3. 
Lie!  :  Dry  docks  (of)  :  See    Means. 

for    docking    and    reparing    ves 

seh. 

-  Floating  docks    (of).   See   Means 

for     dock'mg     and     repairing 
vessels. 

-  Suspension    ferry    bridge     (at)     : 

XII,   102;  8  —  103;  (V    7,  8  - 
104;  9. 

-  See  also  Maritime  Ports. 

M  Canal  :  Reinforced  concrete 
decking  of  the  lock  platforms  : 
XII,  29;  3. 

-  Bucket  dredgers    (of  the)    :  XII, 

80;  3. 

-  High    bridges     (of    the)    :    XII, 

91;  12  —  102;  6,  46  —  103;  3, 
18  —  105;  14  —  109;  3. 

-  Looks    (of  the)   :    See   Locks. 

-  Sidings;  turning  places  (of  the): 

XII,  63;  33-91;  11,  12. 
—  Swing      bridges      (of      the)       : 
XII,  102;  6,  7  —  103;  3,  4. 

-  See  also  Maritime  Canals. 
ujkduin  (Netherlands)  :  Iron  light- 
house tower  (of)    :  XII,  116;  19. 

CILLICK,   H.  F.  :  XII.  41;  24. 
unda     Canal    (Sweden)     :    Dhnen- 


KIN 

sions  of  the  canal  and  the  locks  '. 
XII,  45;  3. 

Kinechma  (Rusisia)  :  construction 
of  the  port  (of)  :  XII,  44;  26. 

KING  FOSTER,  J.  :  XII,  62;  1,  12  - 
67;  1  —  R.  P.  333,  336,  337,  339. 

KINGMANN  (Col.)  :  Reasons  of  the 
frequent  failure  of  regulation 
works  (by)  :  XII,  1;  10  —  5;  3. 

Kiskostely  ( Hungary)  :  Fixed  weir 
in  the  bed  of  the  Temes  River 
(at)  :  XII,  8;  2,  9. 

Kiatopolovec  (Hungary)  :  Overflow- 
channel  (at)  :  XII,  8;  2. 

Klamath  Project  in  Oregon  :  In- 
take gates,  gate  house  and  con- 
crete lined  maon  canaii  (of  the)  : 
XII,  28;  17  -  30;  15,  30. 

KLEIBER,  G.  H.  :  XII,  11;  2,  41,  42, 
53,  62,  70  -  R,  P.  192. 

KLEIBER,  G.  H.    (V.  E-  de  Tunonoff 
and)    XXII,  H;  2,   20  -  11;   1  - 
R.   P.  173,  191,  203,  208. 

KHein-Machnow  (Teltow  carnal)  : 
Lifting  gates  of  the  lock  (at)  : 
XII,  37;  4. 

Kliasma  River  :  XII,  44;  24. 

KLITZTNG  (von),  Monch,  Hedde 
and)  :  XII,  52;  1,  2  —  53;  1,  9,  12, 
13  -  R.  P.  306. 

KLOOS,  G.   :  XII.  60;  4. 

KNOWI.ES,  Morris  :  XII.  R.  P.  205. 

Kobe  (Japan)  :  Improvement  of  the 
port  :  XII,  R.  P.  404. 

Koch  :  XII,  79;  1,  3,  12,  15,  19  - 
84;  1  --  R.  P.  350. 

KOENEN,  M.  :  Tests  on  reinforced 
concrete  plates  and  beams  (by)  : 
XII,  29;  1,  2,  4. 

KOERTING   :  injectors,  XII,  34;  14. 

KOHANYI   (de)    :  XII,  R,  P.  402. 

Kohlbrand  River  :  Diverting  (of 
the)  :  XII,  91;  9,  10. 

Kohlfleth   River   :   XII,  91;   10. 
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Kolonelsdiep  (Part  of  the  Canal 
from  (GronJcngfein  to  Lemmer)  : 
Protection  of  the  banks  :  XII, 
43;  4. 

Konigsberg  :  Depth  of  the  port  : 
XII,  62;  G,  8  -  64;  22,  24. 

Koros  River  (Hungary)  :  Oanailiza- 
t-ion  (of  the)  :  XII,  1;  13  —  8;  6 
-  33;  1. 

-  Characteristics  (of  the)  :  XII, 
8;  6. 

-  Reinforced     concrete     lock     and 

dam  at  Bokeny  (on  the)  :  XII, 
28;  7  —  33;  1,  2,  5. 

Koubenskoi'e  Lake  (Russia)  :  XII, 
44;  17.  19. 

Kovja  River  (Russia)    :  XII,  44;  16. 

KRANTZ  :  XII,  R,  P.  240. 

Krappi'tz  :  Experimental  resejrvoir 
(at)  :  XII,  2;  9. 

KRAUS,  J.   (Prof.  Dr)   :  XII,  60:  2. 

Knefeld  :  Cranes  of  the  port   (of)    : 

'  XII,  22;  10. 

Kreims  :  Regulation  works  on  tin- 
Danube  (at)  :  XII.  84;  6. 

KRETZ  :  XII,  11;  41. 

KKISTKNSKN   :  XII,  R.  P.  406. 

Kristinehamim  port  (Sweden):  XII, 
20;  9. 

KNICIILING,  E.  :  XII,  5;  13. 

Kulpa  River  (Hungary)  :  Canaliza- 
tion (of  the)  :  XII,  1;  13  -  8;  1, 
9. 

-  Characteristics  (of  the)   :  XII,  8; 

9. 
KUTTER   (and  Ganguillet)   :  Formula 

(of)   :  XII,  9;  9  -  10;  19. 
KVASSAV,  Eugene    (de)    :  XII,  1;   1, 

13  -  8;  1  -  11;  39  -  R.  P.  173. 


Laboratories  (Hydro teeth nic)  :  See 
Experiments  on  small  scale  mo- 
dels. 


LAD 

Ladder  with  slides  :  XII,  78;  6. 
Ladoga   Lake    :    XII,  44;    3,    9,    15, 
29. 

-  Canals  (of  the)  See   Cftnnl*. 

-  Dimensions     of     the    boats 

(on  the)   :  XII    19;  7. 
Laeken    (Brussels)    :    Bascule    brid- 
of    the.  Avenue    de    -lui    Roin<- 
(at)    on    the  maritime  canal  from 
Brussels  to  the  Rupetl  :   XII,  102; 
21  —  104:  ±2. 

-  Swinging     railway     bridge     (at) 
on  the  maritime  canal  from.  Brus- 
sels to  the  Rupel  :  XII,  102;  21  - 
104;  2M. 

-  Swinging  highway  bridge  of  tho 

Van  Praet  Avenue  (at)  on  tin- 
maritime  canal  from  BrusscN 
to  the  Rupel  :  XII,  102;  22  - 
104;  24. 

Lo.fourche  (Barata/ria  and)  canal. 
La.  :  Dimensions;  locks;  period  of 
navigation;  cost  of  construction  : 
XII,  39;  24. 

Lagerhdliinen    (Sweden)   :  Lighthou- 
se (of)    :  XII;  118;  8. 
La  Goufette    (Tunis)    :    Forwarding 
.  iron  ore  at  the  port    (of)    ;    XII, 
78;  4. 

Lake  Borgne  Canal,  La.  :  Dimen- 
sions; locks;  period  of  navigation; 
cost  of  construction  :  XII,  39;  2-4. 
Lakes. 

-  Balaton  Lake    (Hungary)    :    Hy- 

drological  conditions  (of  the): 
XII,  8;  5. 

-  Bitter  Lakes  (Suez  Canal)   :  XII, 

63;  10,  -2-2,  24,  29,  34,  35  —  65; 
14. 

-  Como  Lake  :  XII,  18;  5. 

-  Constance  Lake    :  Terminal  har- 

bour of  the  Rhine  :  XII,  22;  3. 

-  Great  Lakes  of  North  America  : 
— -  Summary   of  the   statistics  of 
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Lakes  (continued)   : 

accidents  and  damages  to 
vessels  (on  the)  :  XII,  110; 
4  -  112;  4  —  E.  P.  359. 

-  Increase  in   the  dimensions  of 

the  vessels  (on  the)  :  XII, 
48;  -20  —  65;  11  —  112;  2, 
17. 

-  Great  Lakes    Protection  Asso- 

ciation :  XII,  112;  18. 

—  Liisit    and  'dimensions  of    the 

dry  docks  (on  the)  :  XII, 
52;  6  -  55;  6. 

—  Deepening    of   the    rop-in    lake 

channel  :  XII,    39;   3. 

-  Self  propelled    car    floats    (on 

the)    :  XII,  102;  3. 

—  Characteristic  features  of  the 

vessels    (on  the)    :  XII.  112: 

2,  17.    See    also    Nautical 
Stores, 

-  Breakwaters    (on   the)    :    XII. 

39;    4  _  89;   4,  9   --    94;    2, 

3,  8. 

—  Canals    on    the     lakes  or    in 

connection  with  them  :  XII, 
39;  6,  23. 

—  Car   ferries   and    lumber    ves- 

sels  (on  the)   :  XII,   112;  4. 

—  Car  tipplers  for  handling  car- 

go coal  (on  the)  :  XII,  R. 
P.  324. 

-  Description    (of    the)    :    XII, 

36;  4  —  39;  1. 

-  Description  of  the  connecting 

waterways  and  lake  har- 
bors :  XII,  36;  4  —  39;  2, 

4,  6. 

-  Dredges  in  use  (on  the):  XII. 

39;  22. 

-  Navigation     control     by     rail- 

way companies  :  XII,  R. 
P.  260. 

-  Ferry   traffic    (on  the)    :    XII, 

102;  24  -  105:  3  -  112;  3. 


LAK 
Lakes  (continued)   : 

—  Freight  rates  for  water  trans- 

portation to  and  from  Lake 
Superior  :  XII,  48;  18. 

-  Freight  rates,  (on  the):  XII, 

46;  6  —  48;  7,   19. 
-  Suggestions  relative  to  iiupr-)- 
vements      (on      the)    :  XII, 
112;  20. 

-  Harbors   (on    the)    :    XII,  39; 

5.  See  also  Ports  (Inland 
Navigation). 

-  of  refuge  :  XII,  39;  6,  7. 

-  Terminal      ports       :      XII, 

23bis;  2. 

-  Tow  barges    (on  the)    :    XII, 

112;   2. 

-  Machinery    for    handling    iron 

one  and  coal  (on  the)  :  XII, 
70;  4  —  72;  6. 

—  Insurance  premium  :  XII,  Pi. 

P.  359. 

-  Reguila,ting    of  thie    variations 

of  levels  :  XII.  R,  P.  360. 

—  Safety      of      navigation      (on 

the)  :  XII,  39;  7  —  110;  .4, 
5  -  112;  1,  17,  19  -  R,  P. 
359,  365. 

-  Marking    of     the     channels  : 

XII,  39;  7. 

-  Shore   life    -    saving    stations 

(on  the)  :  XII.  112;  17. 

—  Wireless     telegraph      stations 

(on  the)  :  XII,  112;  17. 

-  Capacity   of    the    vessels    (on 

the)  :  XII,  39;  7  -  48;  7. 
14}  20  —  112;  3,  17. 

-  Traffic    (on   the)    :   XII.  23l>is; 

2  _  39;  5  --  48;  6,  12,  14  - 
110;  4  —  112;  2,  17  —  R.  P. 
160. 

-  Channel      improvements      (on 

the)    :  XII,  112;  16,  17. 

-  Aids  to  navigation    (on  the)  : 

112;  16. 
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Lakes    (continued)   : 

—  Variations  of  the  waterleveds : 

112;  18  -  R.  P.  360. 

—  Variation  of  the  vessel  load- 
ings :  XII,  48;  10. 

-  of  Italy  : 

-  Iseo     :     Reinforced     concrete 

vessels  for  the  transport  of 
merchandise  and  for  tran- 
shipping wagons  (on  the)  : 
XII,  34;  14  —  97;  11. 

-  Maggiore   :  XII,   18;  5. 

-  Mazovian  Lakes  :  XII,  13;  19. 
—  of  yorth   America,  : 

-  Cayuga  :  XII    5;  20  -  15;  8. 

—  Champlain  :  XII,  5;  15,  20  - 

15;  8. 
-  Cross  :  XII,  5;  21. 

-  Erie  :  XII,  12;  10  -  15;  1,  6, 

-  39;  2  -     112;  '2,  3,  16. 

-  Accidents   and   damages  to 

vessels    :    XII,    112;    12, 
19. 

-  Deepening  of  the  channel  - 

XII,  R.  P.  156,  157. 

-  Construction  of   a  new  pu- 

blic wharf  at  Erie  :  XII, 
R.  P.   157. 

-  TermanaJ    facilities    in    the 

ports  of  the  Lake   :   XII, 
48;  13. 

-  Variation  of    water  level    : 

XII,  112;  18. 

—  George   :    Deepening    of    the 

channel  :  XII,  39;  3. 

-  Huron  :  XII,  12;  10  —  15;  1, 

6  —  39;  2,  6  -  48;  7  —  112; 
7,  19. 
—  Variation    of  water    level   : 

112;  18. 

Huron  and  Georgian  Bay  : 
Accidents  and  damages  to 
vessels  :  XII,  112;  t>  19. 


LAK 
Lakes  (continued)   : 

-  Leech  Lake  :  Reservoir  (at)  : 

XII,  39;  22. 

-  Michigan  :  XII,  39;  2,  43  6  - 
112;  2. 

—  Accidents  and   damages  to 

vessels  :  XII,   112;  9,  19. 

-  Harbors  of    refuge    :   XII, 

39;  6. 

—  Variation  of  water  level    : 
XII,  112;  18. 

—  Oneida  :   XII,   5;  20,  21. 

-  Onondaga  :  XII,  5;  21. 

-  Ontario  :  XII    5;  13,  20  —  15; 

8;  -  39;  -2. 

-  Accidents  and  damages   to 

vessels  :  XII,  112;  14,  19. 

-  Variation  of  water  level    : 

XII,  112;  18. 

-  Pepin  :  XII,  5;  5. 

—  Portage    :    Accidents    and    do 

mages  to  vessels  :  XII,  112; 
6. 

-  Pokegama  :  XII,  5;  5. 

—  Sandy  Lake  :  Reservoir  (at)   : 

XII,  39;  22. 

-  Scoharie  Creek  :  XII,  5;  1,  13. 

-  Seneca  :  XII,  5;  13,  20. 

-  St  Glair  :  XII,  15;  6. 

—  Accidents   and    da-mages    to 

vessels  :  XII,  112;  11,  19. 

-  Superior  :   XII,   12;  10  —  15; 

1   --    39;    J    6   --    48;    6   - 
112;  ± 

-  Accidents   a.    -  damages  to 

vessels   :  XII,   112;  5,   7, 
19. 

-  Freight     rates     for     water 
transportation  to  and.  from 
Lake  Superior:  XII,  48;  18. 

-  Growth  in  the  traffic:  XII, 
39;  3. 
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Lakes  (continued)   : 

—  Variation  of  water  level  :  XII, 

112:  18. 

-  West  Canada  Creak  :  XII,  5;   7, 

19. 

-  Winnibigoshish  :  XII,  5;  5. 
—  of  Russia  : 

-  Aral  :  XII,  44;  4. 

-  Baikal  :  XII    44;  3,  6,  29. 

-  Ilmen   :   XII,  44;  15. 

—  Ivanovskoie    :  XII J  44;  15. 

-  Kouibenskoie    :   XII,    44;  17. 

-  Ladoga  :  XII,  44;  3,  9,  15,  29. 

-  Latsche   :  XII,  44;  19. 

-  Onega  :  XII,  44;  9,  28. 

-  Peipus   :    XII.   44;   9. 
—  of  Sweden  : 

—  Akers  :  XII,  45;  9. 

-  FjaMaren  :  XII.,  45;  18. 

-  Hammarby  :  XII,   109;  8. 

-  Hjalmaren  :  XII,  20;  2  —  45; 

3  —  109;  2. 

-  Malaren    :   XII,    12;   24  —  20; 

2,  16  —  45;   3,  18  —  100;   1 

-  109;  2,  ft    8,  9,  12,  13 

-  Osten  :  XII,  36;  11  -  45;  16. 

-  Salzsee      (Stockholm      Baltic 

Bay)   :  XII,  109;  8. 

-  Stora  Lee  :  XII,  36;  11  —  45; 

16. 

-  Storvindeln   :  XIL  45;  18. 

-  Ti&naren  :  XIL   45;  18. 

-  Ulfoundia  :  XII,  109;  11. 

-  Vanern    :   XII,    12;   24  —  ?0; 

II    15   —  45;  3,  4,    8,    1(3  - 
88;  3  --  100;  20  -  -  \^,  2. 

-  Vassbotten   :  XII,  45;  8. 

-  Vatbern   :  XII,  20;  3  —  45;  3 

-  109;  2. 

-  Lake  Timsah  (Suez  Canal)  :  XT  I, 

63;  20,  22,  34,   35. 

—  Zuiderzee    :   XII.    10;   17. 

—  Werlsee    (Germany)    :  Reinfor- 
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oed     concrete     Dridge      (at 
the)  :  XII,  29;  3. 

Lamotte-Brebiere  :  Reinforced  con- 
crete gangways  (at)  and  Fouilloy, 
over  the  Sonume  :  XIL  31;  24. 
Landing  :  at  Dellys  (Algeria)  : 
Extension  (of  the)  by  means  of 
reinforced  cement  caissons  :  XII, 
90;  19. 

-  at  Sagone   :   XII,  95;  26. 

-  a,t    the  Kamyshin     port    on    the 

Volga  :  XII,  27;  8. 

-  for  ferry-boats,  (Slips)  :  XII  105 

—  Landings.    Bs<&  also   It ein forced 

concrete. 

-  for  ferry-boats,  at  Saznitz  :  XII? 

91;    16. 

LANDRETH,  Win.  B.  :  XII,  1;  1,  10, 
25  —  5;  1  —  R.  P.  173. 

LANGELOTT  -  DRESDE  (and  .Wind- 
schild)  :  Reinforced  concrete  brid- 
ges designs  (of)  :  XII,  29;  4. 

Langerbrugge  :  Swing  bridge  (at) 
over  the  canal  from  Ghent  to  Ter- 
neuzen  :  XII,  102;  19  -  104;  15, 
17. 

La  Plata,  :  Depth  of  the  harbour  : 
XII,  64;  22,  25. 

LA  RIVIERE  :  Experiments  on  me- 
chanical traction  of  boats  :  XII, 
48;  4. 

La  Rocheilile-Pallice  :  Construction 
of  a  new  basin;  enlargement  and 
deepening  of  the  front  harbour  : 
XII,  95;  2. 

-  Depth     of    the     harbour    :    XII, 

62;  5  —  64;  5,  23  24. 

—  Equipment   of    the   harbour.    See 

Mechanical      equipement     of 
X^orts. 

LARSSEX  :  Iron-sheet  piling  (of  the 
system)  :  XII,  100;  26. 


—  120  — 


LAT 

Latsche  Lake    (Russia):  X11,44;1"J. 
L,\ri>.\,  E.  :  Influence  of  the  Middle- 
Elbe    regulation  on    the    drainage 
of  the  river   Elbe     below  Melnik 
(Report    by),  XII,   1;  1,   7  —  3;  1 

-  R/  P.   173,  183. 
t  Lay-up  »  :  XII,  24;  7. 
Laws  :    Bertolini      Jaw     concerning 
inland    waterways  in  Italy  (Janua- 
ry 1910)    :  XIL  12;  20  -  18;  7  - 
36;    7  —  42. 

of  the  draw  of  tin-  waters  :  XII, 
11;  19,  44,  45,  50,  52,  53  —  R. 
P.  203. 

-  of    distance    (correlation    bctwetn 

curve  and  depth)   :  XII,  11;  L'.S. 

-  of    Fargue.    See    Ftinjin-. 

-  French    law     of    1879    (Freycinet 

programme),   for   the  improve- 
ment and  reorganisation  of  the 
railways,    waterways    uv.1    Si  a- 
porte  :  XII,  16;  4  —  41;  11. 
l-'ivnt-ih  law  of  1903    (Baudin-Ma- 
ruejouils  programme)     destined 
to  complete  the  national  equip- 
ment   :   XIL   16;  5  —  42;   .- 
95;  14.   . 

—  French  Law  of  1908,  relative  to 
connections  between  rail  and 
waterways  :  XII,  21;  3  —  24; 
13,  15. 

-  Italian  law   (old)   relating  to  pu- 

blic works   (1865)    :  XII,  18;  0 
-  42;  1. 

Mu  —  inn  law  of  1904,  relative  to 
navigation  dues  :  XII,  27;  3. 

-  German     waterway     law     of     1st 

April  1905  :  XII,  37;   1  —  42; 
13. 

-  of    1901      in   Austria,      for      the 

Construction  of  waterways   and 
river  regulations  :  XII,  3;  3  — 
R.  P.   175. 
LAUER,  Johann  (Major)  :  XII,  84;  5, 
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Lau/an  :  Ferro-concret  •  canal  aque- 
duct (of)  :  XII,  31;  19, 

League  Island  Xavy  Yard.  Phila- 
delphia :  Corn-ret;'  dry  dock  (at)  : 
XII,  28;  17  -  30;  13,  30  -  53;  18. 

Leech  Laike  Reservoir  :  XII.  39: 
•2-2. 

Leech  Lock   Dam,   :  XII,  28;   15  - 
30;  6,  27. 

Lee.U  and  Liverpool  Canal  :  XII, 
41;  4. 

-  Bridges  reinforced   with  indented 

bars   at  Blackburn    and    Burn- 
ley   (over   the)    :   XII,  28;   5  - 
32;  0. 
LU.MXNS,   C.    :   XII,   62;  1,   14   -  68: 

1  -  R.  P.  333,  a37,  339. 

in    :    Depth  of   the   harbour  : 

XII,   64;  ±2,  25. 
-  Dry  dock  (of)   :  XII,  59;  5. 
Le  Havre    harbour.   See   Harrr. 
«  Le  Havre  »   lightship   :   XII,    113; 

18. 
Li-high    Canal    :    Dimensions:    locks; 

period  of  navigation;  cost  of  cons- 
truction and  improvement    :    XII 

39;   24, 
Lehniitz    (on  the    waterway     Berlin- 

Ste.ttin)     :     Concrete    lock     (at)     : 

XII,  29;  -1± 
LKIBBKANDT     :     Reinforced     concrete 

briges  designs   (by)    :  XII,  29;  4. 
Leith     :    Depth     of    the    harbour    : 

XII,   64;  22,  '24. 
Leixos   (Oporto)    :  Depth     of      the 

har-bour  :  XII,  64;  5,  23,  25. 
LELIAVSKI  (Dc)   :  XII,  11;  27,  2'.'.    LI, 
Len  uner    :    Canal    from     Groningen 

(to)   (Kolonelsdiep  Section)   :  Pro 

tection  of  the  banks  :  XII.  43;  4. 
Lena   River   (Siberia)    :   XII,  44;  3, 

9,  13,  29. 

-  Characteristics       (of    the)    :    XII, 

44;   10. 
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Leopoldville  (Belgian  Congo)  :  Ter- 
minal port  (of)  :  XII,  21;  1. 

LKPINI-:  :  Description  of  the  execu- 
tion of  ferro-concirete  conduits 
(by)  :  XII,  31;  15. 

LESSKPS,  Ferdinand  (de)  :  XII  63; 
8,  19,  34  —  65;  12  —  R,  P.  161. 

LESTKI.I.E  (a>nd  Mongin)  :  XII,  31; 
7. 

Lestonnat  :  Staging  (of)  at  Bor- 
deaux :  XII,  95;  31. 

LE  TKOCQUER    :  XII,   R.    P.   171. 

«  Leviathan  »  (Succion  dredger)  : 
XII,  79;  1. 

LEWIS  (and  Hunter)  :  Coal  loading 
(of  the  system)  :  XII,  74;  11. 

Ldbau  ;  Depth  of  the  harbour  and 
of  the  approach  chaminel  :  XII, 
62;  G,  8  —  64;  22,  24  —  69;  3. 

Lido  Port  (Venice)  :  Hydrographi- 
oal  conditions  (of  the)  :  XII,  85; 
2. 

-  Dredging  works   :  XII,  85;  I,  7. 

-  See  also  Venice. 

Liebenauer  Stein  e  :  Regulation 
works  on  the  Weser  (at  the)  : 
XII,  2;  34. 

LIKBOLUT  -  HOI.ZMINDEN  ;  Reinforced 
concrete  bridges  designs  (by)  : 
XII,  29;  4. 

Liege  to  Antwerp  :  Canals  (from). 
See  Can  ah. 

Liege  to  Maestricht  ;  Lateral  canal 
(from)  :  XII,  10;  95  —  14;  15  19. 
See  also  Canals. 

Lie/  Reservoir  :  Ferroconcrete  si- 
phons for  carrying  water  (to 
the)  :  XII,  31;  14. 

Lifting  appliances.  See  Mechanical 
equipment  of  ports. 

Lifts.  See  also  Mechanical  equip- 
ment of  ports;  T'unnels;  Via- 
ducts. 

-  Ship  lifts  :  XII,  12;  27  -  20;  20 


LIF 

-  29;  9  -  37;  1  -  38;  25  - 
39;  28  —  59;  1. 

—  on  the   Canal  du   Centre  (Bel- 
gium)   :  XII,  38;  25. 

-  of    the    Clark    system    :    XII, 

38;  25. 

-  on  floats  :  XII,  29;  9. 

-  of    Henrichenburg    :    XII,  29; 

9. 

-  of  Peterboro   (Ontario)    :  XII, 

39;   28. 
Lighted  buoys;  lighted  beacons.  See 

Security  of  navigation. 
Lighthouses    : 

• —  Eddysitone  lighthouse  :  Portland 
cement  used  in  the  rebuilding 
(of  the)  :  XII.  30;  1. 

-  Gasfeten     (of)      (Sweden)   :  XII, 

118;  2,  8. 

-  Kijkduin     (of)     (Netherlands)     : 

XII,   116;   19. 

-  Lagerholmen      (of)       (Sweden)    : 

XII,  118;  8. 

-  Romer    (of )    :  XII,  65;   10. 

-  Schiermonnikoog        (of)        (Swe- 

den)   :  XII,   116;   19. 

-  Sta.nard's  Rock       ^of)       (United 

States)    :  XII,  39;  7. 

-  Westbank  lighthouse    (New   York 

harbour)    :   XII,    28;   17  —   30: 
14. 

-  Westhoofd     (of)    (Island    Goeree, 

Netherlands)    :  XII.   116;  19. 

-  See  also  Security  of  navigation. 
Lighting    of    maritime    coasts.    See 

flfciiritji    of    na  r'n/ation. 
Lily  Pond   :  XII,  39;  6. 
Lime.    See  StrubtUTal  materials.' 
Li m fjord,   Jutland,   Denmark  :    The 

harbour  at  Nb'rre  Sundby(on  the): 

XII,    93;   6. 
Limon  Bay   (Caribbean   Sea)   :  XII, 

65;  13. 
LINDKNTIIAL,  G.  i  XII,  102;  23—  135; 

1  -  R.  P.  379. 
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LJXDLEY  :  XII,  41;  10. 
Lines    of    navigation     (Conupa.iM.es), 

See  Navigation   Lines. 
Lippe    River    :    estimation    of    tne 

canalization  \vorks  (of  the)   :  XII. 

2;  7. 

Liquid  fuel.  Employment  (of).  See 
.\<iutical  Stores  :  Sea-going  Ves- 
sels. 

Lisbon  harbour.  See  Maritime 
Ports. 

Little  Fails  :  Locks  (at)  :  XII,  5: 
13,  17,  18,  20. 

Liverpool  :  Dry  docks  (of).  See 
Means  for  docking  and  repai- 
ring vessels. 

-  Equipment  of  the  port.  See  Me- 

rlninirdl    i-<i  ii  lament   of  ports. 

-  Hail  road   tunnel   under   the  Mer- 

sey   (at)    :    XII,    105;  8. 

-  Reinforced   concrete   dock   of  the 

Prince's  jetty  (at)  :  XII,  96;  5. 

-  Cranes    for    lifting    coal    wagons 

(at)   :  XII,  74;  9,  10. 
—  See  also  Maritime  Ports. 
Liverpool  Canal    (Leeds  and)  :  XII. 
41;  4. 

-  Bridges  reinforced  with  indented 

bars  at  Blackburn  and  Burn- 
ley (over  the)  :  XII,  28;  5  - 
32;  6. 

Livingstone  Channel  (Great  Lakes): 
Dimensions  (of  the)  :  XII,  112; 
16. 

LIVINGSTONE,  William    :    XII,    48;    7. 
Loading  and  unloading  of  ships.  See 

Mechanical  equipment  of  ports. 
Load  Line  Act  of  1890  :  XII,  67;  4. 
LOBXITZ  :  Rockbreakers  (of  the  sys- 
tem)   :  XII,  79;  11,  20,  21,  26,  28 

-  81;  2,  4,  6,  9  -  82;  18,  1(J  21, 

-  84,  G,  9,  11,  15  —  85;  12  —  R. 
P.  351,  354. 
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Lock  gates.  XII,  12:  10,  a&,  18,  22, 
31  —  13;  16,  18  —  14;  26  —  15;  16, 
22,  25  -  16;  22  -  19;  10  -  20;  20 

-  39;   is,   20.   See  also    :  Means 
for    docking   and   repairing    ves- 
sels : 

-  Abandonment   of   the    «    dummy 

roller  »  :  XII,  74;  1,5. 

-  with  a  single  pivoting  leaf  :  XII, 

12;  18,  22  —  16;  22  -  19;  10. 

-  Drop  gates  :  XII.  13;  16  —  39;  20. 

-  Check  gates  :  XII,  13;  16  —  39: 

20. 

-  Practicable  limit  (for)    :  XII, 

12;  22  -  19;  10. 

-  Iron  check  gates  :  XII,  13;  10 

-  45;  13,  17. 

-  Mitering  gates.  See  Check  gates. 

-  Tumble  gates.  See  Drop  gates. 

-  Choice  of  the  system   :   XII,  36; 

6-40;  5. 
—  Double  gates  :  XII,   15;  11,21,23. 

-  Wooden   gates   :  XII,   39;   20  - 

74;  15. 

-  Influence  of  the  system  cf  gat«-< 

on  the  length  of  the  lock  :  XII, 
64;  17. 

-  Sliding  gates  :  XII,  64;  17. 

-  In.termedia.ry  gates  :  XII,  11;  14 

-15;  23-  64;  18-91;  12. 

-  Lifting  gates  :  XII    13;  16  —  29: 

13  —  36;  6  -  37;  3,  4  -  39;  -20 

-  40;  o. 

-  Operating    :    XII,    15;    16   -      16: 

7  —  19;  11  —  20;  19  —  37;  3  - 
39;  21  -  45;  13  —  68;  31,  35  - 

74;  15  -  B.  P.  242. 

-  in    the  United   States    :    XII, 

15;  18,  22. 

-  Metallic-,  gates   :    XII,    13;    16    - 

15;  25  -  39;  18,  20  -  45;  13, 
17  —  68;  31  —  74;  15. 

-  Painting  :  XII,  40;  4, 

-  Protection   (of)    :  XII,  12,  14    31 

-  15;  11,  23,  25  —  45;  13. 
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Lock  gates  (continued). 

—  Rolling  gates  :  XII,  39;  18,  20  - 

64;   17  -  68;  31  --  91;  12  - 
106;  17. 

-  Cost    (of)    .   KIT,  91;  2. 

—  in   Franc?  : 

-  Roller  look  gate  up-stream  of 

the  basin  bellow  Ta-ncarvilie 
at  Havre  :  XII,  106;  17. 

-  in  Germany. 

—  Lift  gate  on  the  down-stream 

lock-head  at  Minden  :  XTI, 
29;  13. 

-  Lift     gates     at     the     lock    at 

Klein  Machnow  on  the  Tlel- 
tow  canal  :  XII,  37;  4. 

—  in  Great  Britain  : 

-  Reinforced  concrete   booms  in 

front  of  the  flood  sluices  at 
the  inland  locks  on  the 
Manchester  Ship  Canal  : 
XII-,  32;  11. 

-  in  the  United  States  : 

—  Lock  gates  in   use   :   XII,  39; 

20. 

—  Operating    system    :   XII,    15; 

18,  22. 

—  on  the  New  York  State  Bar- 
ge Canal  :  XII,  5;  18. 

—  on   the    Allegheny,    Mononga- 

hela  and  Big  Sandy  Rivers  : 
operating  of  the  gates  : 
XII,  15;  18. 

—  on     th,e     Kanowha     River     : 

Operating  of  the  -gates  : 
XII,  15;  18. 

—  on  the  Panama    Canal  : 

-  Gate  sills  of  the  locks  :  XII, 

30;  5,  27. 
-  Operating  mechanism   :   XII, 

15;  17,   25. 

Locks,   (Indiand  Navigation).   See  al- 
so Dams  and  Jocks. 
-  Culverts    :   XII,   39;  18.    See  also 
Inlet  and  outlet  passages. 
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Locks    (Inland     Navigation)    (conti- 
nued)   : 

—  Reinforced  concrete  culverts  : 
XII,   35;  2. 

-  Inled  and  outlet  .passages  :  XII, 

13;  15,  17  —  15;  18,  22,  24  - 
16;  22  -  39;  18. 

-  Appliances  for  closing    (the)   : 

XII,  13;  17  -  15;  19,  20,  24 
-  16;  22.  See  afeo  Valves. 

—  Sluiceways  and  sluices.  See  In- 

let and  outlet   passages:   Val- 
ves. 

— •  with  aide  ponds  :  XII,  12;  6,  8 
31  —  13;  16,  19  -  14;  24  -  16; 
7  _  is;  5  -29;  9,  12,  22—  31; 
24,  25  -  35;  4  -  36;  2  —  37;  2 
39;  19. 

-  Water  saving   :   XII,   12;  6  - 

29;  10. 

• —  Lateral  reservoirs.  See  Locks 
with  side  ponds. 

—  Storage  saving  ponds.  See  Locks 

with  side  ponds. 

—  with  ferro-ooncrete  walls  and  su- 

perposed lateral    basins    :   XII, 
31;  24. 

—  Lock     walls    :    Construction     (of 

the)   :   XII,  12;  6  —  13;  17  - 
31;   24. 

-  of  fefrroHConerete   :   XII,  28;   8 

9  —  31;  24  —  33;  6,  12,  14, 
15  —  35;  2. 

—with    expansion    jo(ints    :    XII, 
28;  9  -  29;  10,  11,  12. 

-  Protection   (of)    :   XII.   33;    6, 

15. 

—  Side  walls.    See  Lock  walls. 

-  of  concrete   :   XII,  28;  15  -  29; 

12,  22  -  30;  4,  6  -  39;  18. 

-  of  concrete  with    inbedded  angle- 

and  channel-irons  :  XII,  33;  16. 
—  of    ferroconcrete.    See    Reinfor- 
ced  concrete. 
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.s    (Inland    Navigation)    conti- 
nued)   : 

Cost  of  the  work  :  29;  8,  10,  11, 
13  -  35;  3. 

Dimensions  (of  the)  :  XII,  11; 
13  -  12;  6,  8,  ».  11,  15,  18,  19, 
•20,  21,  2-2,  26,  30,  32  —  13;  15, 
1C  -  14;  4,  22  -  15;  3,  5  8,  22 

-  16;  2,  4,  6,  11,  18  -  18;  1. 
5,  10  -  19;  9  -  20;  1.  3,  6.  19 

-  29;  8,  12,  22  -  31;  1,  4  - 
33;  3,  14.  15  -  35;  J,  4  -  36; 
10  —  37;  2  —  39;  2,  3,  10,  18. 

24,  26  —  41;  1,  2  —  44;  24  - 
441, is;  S  —  45;  3,  7,  17  —  R.  P. 
•228,  231,  242. 

-  for    600-ton    boats   :    XII,    12: 

6  _    13;    7   _    U;    4  r-    R.    P. 

331. 

Closing      appliances.      &•<'     Lock 

gate*. 

—  Shutting-off  device;  in  OQK  <  f 
gate  treaging  :  XII,  45;  13. 
See    also    Safety    devices. 
Safety  device®  :  XII    12;  13,  14, 
31  --   13;  17  --  15;  11,   25  - 
45;  13. 
( ii'iieral        arnui.^'iiM  .:it&.        See 

Equipment  of  the  locks. 
Equipment  (of  the)  :  XII,  12;  1 

-  13;  15  —  14;  24  —  15;  10  - 
16;  22  —  19;  1,  9,  14  —  20;  1. 
19  -  R.  P.  226,  229,  230,  233, 
242,  253,  388. 

Approach  piers  :  XII,  12;  31. 
Arrangements  in  the  lock  heads  : 

XJI,  36;  6  -  40;  5. 
Breast  walls    :  XII,  39;   19. 
Double  locks  :  XII,  12;  15  —  16; 

7,  22  -  19;  13  -  20;  7. 

-  Two  locks    'built  in    tandem; 

advantage    over    ;thje    twin 
locks   :    XII,  16;   7. 
Plight*  of  locks  :  XII,  36;  2,   11 
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Locks    (Inland    Navigation)    conti- 
nued)   : 

-  37 ;1  —  45 ;9.  See  also  Story 
locks. 

-  Floor    :   Construction    (of  the)    : 

XII,  11;  14,  16  —  16;  11  —  28: 

8,  9  —  33;  5,  6,  8  —  39;  19. 

-  Invert.  See  Floor. 

—  Height-  of  drop.  See  Lock*  with 

high  lifts. 

-  Operating  machinery    :    XII,  12; 

14,  27,  30,  33  -   13;  17,  18  - 
15;  9,  11,  12,  18,  22  -  20;  -20  - 
37:   2  —   39;   20  —   R.   P.  221). 
23a   -242,  253,  388. 

-  Renewal     of     a     holtow     quoin, 

without  stoppage  :   XII,  40;   4. 

-  Sills  :  XII,  11;  14,  16  -  16;  11. 

-  Si/.o    (of)   :  See  :  Dimensions. 

-  Sped::.!    fVatiuv     (of    the)    :    XII, 

12;  23  —  19;  14. 

-  Siphons  for  filling  lock  chamber  : 

XII,  13;  16,  18  —  39;  20. 

-  for  trains  of   boats    :    XII,  29;  8, 

9,  11,  12. 

-  Story  locks  :   XII,  12;  27  -  15; 

2,  24  -  19;  14  -  20;  20.  See  al- 
so Flights  of  IOCKS. 
Timber     floatage     locks    :     XII, 

44bis;  8. 
-  Time  fox  locking  :  XII,  16;  7  - 

29;  10  -  37;  2, 

Traffic  capacity    :   XII,    16;  7,   10 
-  19;   14  -  20;  20  —  44bis;  9. 

-  Utilization  of  the   falls    (at  the): 

XII.    16;    17.   See   also    Hydro- 
electric power  plants. 

—  Watertight-ness  (of)    :  XII,  28;   9 

-  33;  16. 

-  with  high  lifts  :   XII.  12;   6,  31 

-  13;  19  —  15;  22  —  16;  7  - 
19;  12  -  20;  20  -  29;  9,  12,  22 

-  31;  -2-3  —  36;  2  —  37;  l  - 
38;  27. 
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ocks    (Inland    Navigation)     (conti- 
nued). 

-  Valves   :   for  culvert  openings   : 

-  Cylindrical    :    XII,    13;  17    - 

15;  -2-2,  2o.  —  16;  22  —  39; 
18,  21. 

-  Balanced  :  XII,  15;  19  -  31; 

25. 

-  Butterfly  :  XII,  15;  22  -  39; 

18,  20. 

-  Rolling  sash  gates  :   XII,    13; 

17,  18. 

-  Segment    sash    gates    :    XII, 

13;  17,   18. 

-  Stoney  :  XII,  15;  22,  24  -  39; 

18. 

-  in  Austria-Hungary  : 

-  Lock  in     course    of  construc- 

tion m  one  of  the  branches 
of  the  Danube  near  Buda- 
pest :  XII,  28;  9  —  33;  13- 

—  Locks  on  the  rivers  Moldaoi 
and  Elba  in  Bohemia  : 
Dimensions  (of  the)  :  XII, 
3bis;  1. 

—  Look-overfall  of  Siofok  :  XII, 
8;  5. 

-  Lock  of  reinforced  concrete  at 

the  mouth  of  the  Koros 
River,  at  Bokeny  :  XII,  28; 
7  —  33;  1,  5. 

-  in  Belgium  : 

-  Dimensions  of  the  locks   ; 

-  on   the       canal   from.     :    Bes- 

suyt  to  Courtrai  :  XII,  38; 
3. 

-  Gharieroi    to   Brussels   :    XII, 

XII,    !L;   8  --   14;    8,    9   - 
38;    "26. 

-  Furnes    to  Bergues    (lock    at 

Houthem)   :  XII.  38;  6. 

-  Junction      canal      from      the 

Me  use  to  the  Scheldt  :  XII, 
14;  15,  18  —  38;  17. 
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Locks   (Inland    Navigation)     (conti- 
nued)  : 

-  Maestricht     to     Bois-le-Duc    : 

XII,   14;   19  —  38;   15. 

-  Maestricht  to  Liege  :  XII,  14: 

19. 

-  Mons     to    Conde     :  XII,  38; 

24. 

-  Poniirneixxml     to     Antoing     : 

XII,  38;  25. 

-  on  the  Canal  du  Centre:  XII, 

38;  25. 

-  on  the  river  Dyle    :   XII,   38; 

13. 

—  on  the  canalized  Meuse  :  XII, 

38;  20. 

-  Lock  at  Obourg  on  the  Canal 

du  Centre.  (Covering  used 
below  the  lock);  XII,  38; 
25. 

—  in  Canada  : 

—  on  the  St  Mary's  Falls  Canal  : 

XII,  12;  14,  3!  —  15;  3,  22 
-  39;  3. 

-  Statement        of        commerce 

through  both  American  and 
Canadian  Canals  at  Sault 
Ste  Marie,  fort  each  year 
from  first  opening  in  1855  : 
XII,  48;  16. 

—  in  France  : 

-  Dimensions    of    the    locks    on 

the  canals  in  France  :  XII, 
12;  15  —  16;  4. 

—  Lateral  canal  to  the  Garonne: 

Standardisation  of  the  "  di- 
mensions of  the  locks  :  XII, 
16;  17,  19. 

-  Canal  from   Marseilles  to  the 

PJione  :  Dimensions  of  the 
locks  :  XII,  12;  16,  18  —  16; 
11,  18,  22. 

-  Stoney  sluices  adopted   (on 
the)   :  XII,   16;  22. 
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Locks    (Inland    Navigation)     (conti- 
nued)  : 

-  Lock  of   Aries    (on  the)     : 

Height  of  drop  and   ga- 
tes (of  the)  :  XII.  16;  22. 

—  Modi  Canal    :   Standardisation 

of    the    dimensions     of    the 
locks  :  XII,  16;  17,  19. 

—  Canal   du    Nord  :    Dimensions 

of  the    locks   :    XII,   12;    8, 

15,  18  —  14;  6  —  16;  6,  18, 
21. 

-  Height  of  drop  and  sluices 

adopted  :  XII,  16;  22. 

—  Canal  du   Nord-Est   :    Dimen- 

sions of  the  locks  :  XII,  12; 
8  _  14;  6  —  16;  18. 

—  Saint-Quentin  Canal    :   Dimen- 

sions of  the  new  locks  ;  X 1 1 . 
16;  G. 

—  Lock  at  Goeulzin  on  the  Sen- 

see  :  Dimensions   (of  the)    : 
XII,  16;  6. 

—  Locks  on  the  Grande-Saone  : 

Dimensions    (of  the)    :  XII, 

16,  1L 

-  Lock  of  the   island  of  Barhe  : 

16;  11. 
—  in   Germany  : 

-  Arrangement  of    the    locks  on 

the     heavy-traffic     canals    : 
XIT    13;  16. 

—  Dortanund-Eins    Canal     :    Ar- 

rangement    of  the    locks    : 
XII.   13;  16  -  14;  3. 

-  Borssum  lock  :  XII.  91;  1. 

-  Lock  at    Henriobeoburg  : 

Construction  and  coat  of 
the  work  :  XII,  29;  9. 
—  Time  for  lockage;  water 
saving  :  XII,  29;  10. 

-  Lock  at  Meppen  :  Accident 

(at  the)   :  XII?  29;  7. 
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Locks  (Inland  Navigation)    (conti- 
nued) : 

-  Construction   of  a   new 
flock  for  trains  of  boats 
and  cost  of  the  work 
XII,  29;  8. 

-  Spree»-0der    Canal    :    Arrange- 

ment of  the  -locks  :  XII,  13; 
16. 

-  Concrete   locks   at    \\Vin- 

dorf  :  29;  10. 

-  Teltow      Canal  :  Arrangement 

of  the  locks  :  XII,  13;  16. 

—  Lock  at  KliMii-M;ilchno\v   : 

Bascule  gates  (of  the)  : 
XII,  37;  4. 

—  Masurian  Canal   :  Dimensions 

of  the  locks  :  29;  22. 

-  Lock     at      Georgenfolde    : 

Lift  (of  the)  :  Xtl,  29; 
22. 

-  Rhine-Herne     Canal     :    Cons- 

truction and  dinu'iisions  of 
the  locks  :  XII,  29;  12. 

-  Rhine- Weser      Oanail    (Rhine- 

Herne  and  Ems-Weser  Ca- 
nal) :  Arrangement  and  di- 
mensions of  the  locks  :  XII, 
13;  16  —  14:  4. 

—  Saving   pond    lock    at    Min- 

den  :  Construction  and 
cost  of  the  work  :  XII, 
29;  12. 

—  Oder    :    Lock*     of    reinforced 

1-oncivti'  (on  the)  :  XII.  R. 
P.  275. 

-  Berlin-Stettin    Canal    :   Arran- 

gement of  thei  locks  :  XII, 
13;  16. 

-  Lcck-stair   at  Niederfinow  : 

Arrangement   and  operat- 
ing system   :  XII,   13;  23 
.—  29:  22  —  36;  2  -  37; 
1. 
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Ocks   (Inland  Navigation)    (conti- 
nued) : 

-  Embanking    of    piled    rein- 

forced concrete  sheeting 
at  the  Oder  locks  :  XII, 
29;  22. 

—  Locks     at      Spandau     and 

Lehnitz    :    XII,   14;    4  - 
29;  22. 

-  Weser  :  Lock  at  Hameln    (on 

the)   :  XII,  2;  10. 

-  Tow-train  locks  at  Db'rver- 

den  (on  the)  :  XII,  2;  10 
-  29;  11. 

—  Fulda  :   Dimensions  of  the 

locks   (on  the)    :   XII,   2; 
11. 
in  Great  Britain  : 

-  Dimensions  of    the     locks  on 

the  new  Canals:  XII, 41;  2. 

-  Hunt's      locks,      North  wich    : 

XII,  41;  37. 

—  Canal  connecting    the     Shef- 

field and  South  Yorkshire 
Navigation  with  the  Aire 
and  Oalder  Navigation  :  Di- 
mensions of  the  locks  :  XII, 
41;  1. 

-  Grand  Junction  Canal  (connec- 

ting the  Trent  to  the  Mer- 
sey) :  Dimensions  of  the 
locks  :  XII,  16;  2. 

-  Trent   River  :    Dimensions  of 

the  locks   :   XII,  49;   1. 
in  Italy  ; 

—  Dimensions  to  be  assigned   to 

Jiocks    on    canals    of    heavy 

traffic   :   XII,   12;  18,  20  - 

18;   1,  5. 
in  It  USA i a   : 
— Dimensions    of    the   locks     on 

canalized  rivers  in   Russia  : 

XII,  44;  24. 

-  Locks  of  the  :  Cheksna  :  XII, 

12;   22  —   19;    10  —  44;  30. 


LOG 

Locks  (Inland  Navigation)    (conti- 
nued)   : 

-  Northern  Donetz  :  XII,  44; 

24. 

-  Moskowa  :    XII,    12;   22  - 

19;  10. 

-  Oka  :  XII,  12;  22  —  19;  10 

-  44;  24. 

-  Tesa  :  XII,  44;  24. 

-  Toura  :  XII,  44;  30. 

-  Tobol  :  XII.  44;  30. 

—  Locks  of  the  :  Don- Volga 
Carnal  :  Arrangement  (of 
the)  :  XII,  19;  14. 

-  Due  de  Wiirtemberg  artifi- 

cial     system     of     water- 
ways :  XII,  44;  16. 

-  Marie  system  :  XII,  44;  16. 

-  Lock  of  reinforced  concrete   : 

on  ifehe  Toura-Tobol  water- 
way :  XII,  35;  1. 

—  of  the  fluvial  port  of  Ry- 

binsiki   :  XII,  35;  1,  4. 
-.Locks  proposed  for  thie  cana- 
lization :  of  the  cataracts  of 
the  Duna  :  XII,  44;  30. 

—  of     the     cataracts    of    the 

Dnieper  :  XII.  36;  10  - 
44;  30  —  44bis;  8. See  also 
Cataracts    of  the    Dnie- 
per. 
—  in  Sweden   : 

-  Dimensions  and  equipment  of 

the  .locks  on  canals  in  Swe- 
den :  XII,  20;  19  -  45;  3. 
7. 

-  Entrance   locks  to  lake  Mala- 

ren  :  XII,  20;  3. 

-  Locks  at  Stockholm  :  XII,  20; 

3  -  45;  3,  ia    18. 

-  Bascule         bridges       (over 

the)     :    XII,   102;   47    - 
109;  6. 

-  Traffic  (through  the)  :  XII, 

102;  48  —  109;  6,  8. 
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uck*    (Inland    Navigation)     (conti- 
nued) : 

-  New  lock     at    th?       Skantu1! 

isthmus  :  XII,   109;  11. 

-  Lock-dimensions  of  the  Gotha 

Oanal  :  XII,  20;  3. 

-  Locks  of  the  Trollhattan  Ca- 

nal :  XII,  20;  3,  19  -  36;  10 
-  45;   3,  5.   See  also  Lucks 
( Ocean  Na v i gation . ) 
in  the  Cnifi'd  Mate*   : 

-  Present   practise   in  took  con- 

struction on  canalized  riv  MS 
in  the  United  State-.  (Ma- 
terial, dimensions,  gates, 
wa,l!<s.  culverteopening,  \-\\- 
.  ves)  :  XII,  39;  18. 

-  Dimensions,    locks,    period  of 

navigation,  cost  of  construc- 
tion and  improvement  :  of 
private  canals  in  operation  : 
XII,  39;  24. 

-of  State   canals    in    op- ra- 
tion :   XII,  39;   25.  * 
—  of  important  United  States 
(lovernment      Canal-      in 
operation  :  XII.  39;  2<i. 
Locks  on  rivers  : 
—  on  tin-  Mississippi,  at  the  foot 
of     the    Moines     Rapids     : 
XII,  R,  P.  223. 

-  on  the  Monongahela  River,  at 

Pittsburgh  Pa.  :  Locks  exe- 
cuted by  the  Amierica.n 
Steel  and  Wire  Company  : 
XII,  28;  15  —  30;  f>  —  39; 
18. 

-  on   the      Ohio   :   Arrangement 

and  dimensions  :  XII  12; 
as  —  39;  16,  18. 

-  at  the  Great  Falls  of  the  Po- 

tomac River  :  XII,  30;  2. 
Locks  on  canals  : 

-  Canal     lock     at     Plaquemiiie, 

Louisiana   :  XII,  30;  G. 
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Lock   (Inland     Navigation)   (conti- 
nued). 

—  Canal  lock  at  Whitney,  South 

Carolina    :    XII,    28;    15    - 

30;  6. 

Cascades  Can  a.1.    :    1'ouor  caps- 
tans on  the  >id  •  \vy.lU  <-,f  the 

leeks  (of  the)    :  XII.   12:   11 
-  15;  10. 

—  Kti>-    Canal     ;    Dim<MiS!<>n>   •  • 

the  leeks  :  XII.  39:  25.  20. 

-  Little   Falls  lock    :    XII.  5: 

Ki.    is,   19. 

-  Illinoi-   mid    Mi-.-i^>ijipi    U:\vr 

Oanal  :  XII,  28;  15  —  30:  »',. 
\ill--    and)    Portland   Ca- 
nal :  Winding  engines  usn! 
at  tin-  locks   :  XII,  15:   H>. 

-  Xc\v  Ycrk  State-  Rirgc  Canal  : 

XI  f    5;  18,  21  --   12;   12  - 
14;   C>  -  15;  8  -  30;   5.  See 
also   Krif  1'iinnlx. 

-  Lock  a,t  Oswego  :  Siphons 
fort   oj)(M-;iMii.-    the  culvert.-  : 
XII.  5:   18.. 

-  Safety   devices    :    XII,    12: 

13  -  15;  11. 

—  St    Marx's  Fulls      Canal,      at 

Sa.U'lt    Ste   Marie    (Canadian 
lock;  Poe  lock;  Weit/.cl  lock; 
New  lock)    :  XIL   12;  11  - 
15;  2. 

-  Filling  culverts    :    XII.   15: 

19. 

-  Po\vor   can-tans    :    XII,    12; 

14  —  15;  10. 

—  Statement  of  commerce 
through  both  American 
and  Canadian  l<;ck.s  : 
XII  :  48;  6,  12,  ]<i. 

-  Change  in  the  depth  at  the 
locks  :  XII,  48:  10. 

-  Improvement  works  ;  XII, 

112;  16. 
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Locks  (Inland  Navigation)   (conti- 
nued). 

-  Safety    devices    :    XII,    12; 

14  -  15;  11,  12. 

-  Canadian   lock.   See  Locks   in 
Canada. 

-  New    lock    :    Dimensions    '.of 

the)    :  XII,  15;  5  —  39;  2. 

-  Poe  lock  :  XII,   12;  11,  14,  31 

-  15;  3,  22. 

-  Improvements  of     the  ap- 

proaches     to  the  look    : 
XII,   112;  16. 

-  Cost  of  the  work  :  XII,  15; 

4. 

-  Dimensions    of     the    lock   : 

XII,  39;  2,   26. 

-  Mechanism  adopted   :  XII, 

15;  17. 

—  Traffic  through  the  lock   : 
XII,  48;  16. 

-  Weitzel  lock  :  XII,  12;  11,  31 

-  15;  3,  22. 

-  Cost  of  the    work    :    XII, 

15;  4. 

-  Dimensions    of    the  lock   : 

XII,  39;  2,  26. 

-  Mechanism  adopted  :  XII 

15;  17. 

-  Traffic  through   the  lock   : 

XII,  48;  16. 

Locks   (Ocean  Navigation.) 
-  Enlargement    and   deepening    of 
locks  :  XII,  64;  18. 

-  Cost  of  the  work   :  XII,  63;  7  — 

65;  2  —  91;  2. 

-  Defenice  buffers      between      the 

ship's  siide  and  the  side 
walls  :  XII,  64;  16. 
—  Dimensions  to  be  given  to  locks 
of  maritime  canals.  :  XII,  62; 
12,  14,  20,  21  —  64;  15  —  65; 
2,  11,  13,  18  -  68;  2,  27,  31, 
34,  36  —  91;  2,  4.  7,  12  —  96; 
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Locks  (Ocean  Navigation)   (conti- 
nued)  : 

9  -  R.  P.  333,  337,  339,  340. 
See  a.Lso   Maritime  Canals. 

-  Useful  length  of  the  look  cham- 

ber according  to  the  system  of 
gates  :  XII,  64;  17. 

-  Closing  appliances.      See      Lock 

gates. 

-  Opportunity  to  provide,  maritime 

canal®  with  locks  :  XII,  63;  22 
38. 

-  Bottom  of   the  lock.   See  Invert. 

-  Invert  of  the  lock   :  XII,  64;  18 

-  91;  2. 

-  Pilling  by  culverts  :  XII,  64;  15. 

-  Resistance'  of  the  flow  of  water 

at  the  time  of  the  entrance  of 
vessels  :  XII,  64;  16. 

-  Depth  under    the    keel    of     the 

vessels  or  depth  over  the  sills  : 
XII;  64;  16. 

-  Pilay    between      the    vessel    and 

the  side  walls  :  XII,  64;  16. 
—  in  America  : 

-  Data     regarding    "  dimensions 

and  equipment    (water  sup- 
ply,  valves,      gates,    means 
•  for    bringing    vessels    into- 
locks)  :  XII,  15;  22. 

-  Black  Rock  Harbor,   N.  Y.    : 

Construction,        dimensions, 
equipment  and   cost  of  the 
ship  lock   :  XII3   15;  22   - 
30;   6. 

-  S tee/!  sheet  piling  used  to  ex- 

clude the  water  during  the 
construction  of  the  lock  : 
XII,  30;  6. 

-  I'anama  Canal  : 

-  Locks   (of  the)    :  XII,  12;   13, 

14  -  15;  9. 

—  Culverts;  manner     of  joining 
together  the  sections  of  con- 


—  130  — 


LOG 

Locks    (Ocean    Navigation)      (conti- 
nued)  : 

crete  :  XII  15;  22,  24  —  30; 
4. 

-  Construction    (of  the)    :   XII, 

15;  16  -  30;  4. 

-  Dimensions   and  equipment  : 

XII,  15;  9,  22  —  62;  10,  11 
-  65;  2,  8,  13  -  68;  29 

—  Means    for     bringing     vessels 

into  locks  :  XII,  15;  10,  22. 

-  Operating    machinery    ;    XII, 

12:   14  -  15;  16,  22. 

-  Means  of  guarding  jjgainst  fcC- 

cidents  :  XII,  12;  13  —  15; 
11. 

-  Gatun  locks   :  XII;  30;   4,  27  - 

65;  13. 

—  Gate  sills  and  cableways  used 

for  distributing  the  concre- 
te :  XII,  30;  4,  27. 

—  Steel   forms  and  braced  steel 

centers  used  for  tihe  side 
walls  and  tunnefe  :  XII,  30; 
4,  27. 

—  Miraflores  locks  :   wooden   forms 

used  for   walls      and  tunnel  : 
XII,  30;  4,  27. 

-  Pedro  Miguel  locks  :  XII,  15;  23. 

Description  (of  the)   :  XII,  15; 
23. 

—  Mechanical  conveyors  for  dis- 

tributing concrete  :  XII,  30; 
4,  27. 

-  Concrete  mixing  plant   :  XII, 

30;  17,  31. 

—  in  Belgium  r 

—  Looks  of  the  canal  from  Brus- 

sels to  the  Ruped  :  Dimen- 
sions (of  the)  :  XII,  38;  29. 

—  Eoyers     lock    at     Antwerp  : 

Dimensions  and  quickness 
of  construction  :  XII,  E.  P. 
315. 
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Locks  (Ocean  Navigation)   (conti- 
nued)  : 

-  Working  of  the  lock   :   XII,  64; 

17.  , 

-  in  France  : 

-  Chamber  lock  «  de  Penhoet  » 

(Saint  Na zaire  Harbor)  :  Al- 
teration   (of  the)    :  HI,  95; 
12. 
—  in  Great  Britain  : 

-  Entrance    locks   to    the    port 

of  London  (South  Albert 
dock,  North  Albert  dock. 
Tilbury  docks)  :  Dimen- 
sions (of  the)  :  XII,  62;  !0 
-  65;  2,  20. 

-  Locks  at  :  Avonmouth,  Br-s- 
tol  :  Dimensions  (of  the)  : 
XII,  68;  29  -  96;  10. 

—  Cardiff    :   Dimensions      (of 

the)  :  XII,  68;  29. 
-  Newport      :      Length      (of 
the)  XII,  68;  29. 

—  Swansea   :  Dimension-;  ,of 

the)  :  XII,  68;  29. 
Inland  l<x-ks  of  the  Manches- 
ter Ship  Canal  :  Eeinforced 
concrete,  booms  in  front  of 
the  flood  sluices  (at  the)  : 
XII,  32fll. 

—  in  Netherlands  : 

—  Locks  of  the      waterway      to 

Anasterdam     :      Dimensions 
(of  the)    :  XII,  68;  24. 
-  Dimensions  to  be.  given  to 
the  new  lock   :    XII,  68; 
31  —  R.  P.  337. 

—  in  Sweden  : 

—  Locks  of  the  Trollhattan   Ca- 

nal :  Arrangement  and  di- 
mensions (of  the  new):  XII, 
36;  11  -  45;  4,  7,  11  -  109; 
15.  See  also  Locks  (Inland 
Navigation. ) 
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Locomotives  :  Electric  towing  loco- 
«motives  :  XII,  15;  10  —  37;  2. 

-  Experiments    of    the   performan- 

ces (of)  :  XII,  48;  4. 

Locknitz  River  :  Rein  forced  con- 
crete bridge  (over  the)  :  XII,  29; 
3. 

Lodi  :  Project  of  a  canal  from  Mi- 
lan '(to)  and  Pizzighettone  :  XII, 
18;  5. 

Loire  .:  Improvement  works  (of  the). 
See  Rivers  ivith  free  running 
current. 

-  Discharge     (of    the)     at     Mont- 

jean  :  XII,  6;  2. 

-  See  also  Eivers. 

Loire  (Maritime)  :  Longitudinal  dy- 
kes in  rock  pitching  (of  the)  : 
XII,  95;  14. 

-  Dredging    works    (for   improving 

the)    :  XII,  83;  8  —  86;  8,  10, 

14,  19    -  95;  14. 

--  Suspension-ferry  bridge  of  Nan- 
tes (over  the)  :  XIL  103;  5  - 
104:  9  —  106;  19. 

-  Rock  removal  (on  the)  :  XII,  83; 

27  -  95;  13,  14. 
—  See  also  Tidal  Rivers. 
Loire   :    Canal   of   the    Garonne    (to 
the)    :  XII,  16;  18. 

-  Lateral  canal    (to  the)    :  Length, 

locks;  cost    :  XII,  4;  16  —  12; 
17  —  16;  16,  19. 
Loire    :    Canal    (from    the)    to   the 

Rhone  :  XII,  16;  18. 
LOCKHTINE  :  Xil,  9;  2. 
London  :  Dimensions  of  the  entran- 
ce 'locks  to  the  port    (of)    :   XII, 
62;  10  —  65;  2,  20. 
— •  Grain   efljavators    (at)    moved    by 

a  current  of  air  :  XII,  74;  12. 
-  Armoured    concrete     jetty     built 
at  Thames  haven    :  XII,  96;  4, 

15,  16. 


LON 

-  Tower   bridge   over    the    Thames 

(at)    :  XII,   105;  2. 

-  Tunneils  (of).  See  Tunnels. 

-  See   also  Maritime   Ports,. 
Long  Branch,  N.  J.    :   Method  and 

apparatus    required  in    jetting  pi- 
les (at)   :  XII,  28;  16  —  30;  11,  29. 

-  Private  Pier    on   jetted   concrete 

piles  :  XIE  30;  11,  29. 

Long  Island  Sound  :  Corrosion  of 
the  reinforcement  of  conurote 
structures  (in)  :  XII,  28;  \S. 

LONGMANS,  GREEN  and  C°  :  XII,  89; 
16. 

LONQUETY   :  XII,  90;  19. 

Losses  by  percolation  from  Erie  Ca- 
nal :  XII,  5;  14. 

Loubet.  basin,  at  Boulogne  :  Stag- 
ings of  the  Western  and  Nor- 
thern quays  (of  the)  :  XII,  95;  '28. 
32. 

Louisville  and  Portland  Canal   :  Di- 
mensions;   locks;    period   of  navi- 
•gation;  Government  expenditure   : 
XII   39;  26. 

-  Winding  engines  of  the  locks 
(of  the),  at  the  Falls  of  the 
Ohio  :  XII,  15;  10. 

Louvain  :  Terminal  port  of  the  ca- 
nal (from)  to  the  Rupel  :  XII, 
21;  l. 

Lowering  of  the  water  level  cau- 
sed by  the  movement  of  the  ship  : 
XIL  65;  9. 

Liibeck  :  Twin  swing  bridge  over 
the  Trave  River  (at)  :  XII,  64; 
20  -  102;  6  -  103;  3. 

-  Equipment  of    the.   port    ;    XII, 

91;   13. 

-  See  also  Maritime  Ports. 

Luez  :  Regulation  works  on,  the 
Danube  at  thi?  cataracts  (of)  : 
XII,  84;  6,  7. 
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LUIGGI,  Luigi    :  XII,    11;    42  —  52; 

16  —  59;  1,  5  —  60;  8  —  89;  1,  16, 

18  -  97;  11  —  R.  P.  303,  305,  306, 

307    310,   312,   313,   314,  315,   317, 

370,  375. 

LULL  (Commr)    :   XII,  65;  12. 
LUNDBERG,     Albert     (and    Fellenius, 

Wbllmar)  ':    XII.   89;   2  —  100;   ] 

-  R,  P.  368. 
Lynn,  Ma&s.  •  Shore  wail  in  the  vi_ 

cinity  (of)  :  XII,  28;  19  —  30;  20. 

-  Repairing  of  the  shore  wall  with 

cement  srim    :    XII,  28;    19   - 

30;  21,  31. 

Lyons  :  Construction  of  a  great  in- 
land port  (at)    :  XII,  R.   P.  227. 
Lye  River  :  XII,  38;  3,  4. 

-  Canal  from  Roujers  to  the.   See 

Canals. 

-  Oanad  (from  the)  to  the  Yperlee 

River.  See  Canals. 

-  Improvement    (of  the)   and   pro- 

tection of  the  banks  of  the  de- 
viation at  Courtrai    :   XII    38; 
1,  2 
LYSTER,  A.  G.  :  XII,  74;  18  —  96:  5. 

JVlaakenfleth  River  :    XII,    91;    10. 

Macassar  (Dutch  Indies)  :  Impro- 
vement works  of  the  harbour  : 
XII,  60;  3  —  68;  19. 

Machines.  See  Apparatus;  Engi- 
nes. 

—  for   drilling    under    water  :    See 
Means  for  removing  rock  under 

water. 

-  Refrigerating    machinery:    XII, 

74;   2,    14. 

—  witji    articulated     beaters     (to1 

obtain  coarse  sand  by  crush- 
ing limestone)    :  XII,  31;  5. 
MACHULKA  :   XII,   R.   P.    182. 
MACKENZIE,    W.    J.  :    First    attempt 
made    (by)    with    buoys    lighted 
with  acetylene  gaz  :  XII,   114;  3. 
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Mackinac  (Straits  of)  (Great  La- 
kes) :  Accidents  and  damagfes 
to  vessels:  XII,  112;  10,  19. 

Maestricht  :  Lateral  canal  from 
Liege  (to)  :  Improvement  (of 
the)  :  XII,  10;  25  —  14;  15,  19. 
See  also  Canals. 

-  Dimensions   of    the   locks  :   XII, 

14;    20. 

-  to    Bois-le-Duc    :    Canal    (from) 

(Zuid-Willemsvaart)     :    XII, 
1;  19  —  10;  ,24  —  43;  5. 
-  Dimensions    of    the    locks     : 
XII.  14;  19. 

-  See   also   Canal*. 
Maggiore  Lake  :   18;   5. 

Magra  River  (Italy)  :  Reinforced 
concrete  bridge  with  several 
spans  (over  the)  :  XIT,  28;  11 
—  34;  5. 

Main  Dam,  Hydro-electric  power 
plant,  Colliersville,  X.  Y.  :  XII, 
30;  11,  29. 

Main  River  :  Improvement  by  ca- 
nalization (of  the)  :  XII;  1;  3 
-  2;  4,  6  —  4;  13. 

-  Length    of    the   canalized    part; 

locks;     depth;     cost     of     the 
works  :   XII,    4;   13. 
—  Dredgers    used    (on    the)  :    XII, 
80;  2. 

-  Traffic    (on    the)  :    XII,    47;    3. 
Maine    River     (France)  :    XII,    6; 

2,   3,   11   --  R.    P.  201. 

Make-shifts  :  XII,   59;  2. 

Malaga  :  Depth  of  the  harbour  : 
XII,  64;  5,  23,  25. 

Malapane  River  :  Reservoir  pro- 
jected in  the  valley  (of  the)  : 
XII,  2;  10. 

Malar  waterway  :  Deepening  (of 
the);  clear  head  of  the  brid- 
ges :  XII,  102;  45  —  109;  2,  56. 
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Malaren  Lake  :  XII,  12;  24  —  20; 
2,   16  —  45;  3,    18  --   100;  1  - 
109;  2,  63  8,  9,    12,   13. 

-  Dimensions      of     the     entrance 

lock   :  XII,   20;  3. 
Malaren,       H'jalmaren,       Vattern, 

Vanern    Lakes  :    Connection    by 

canals   (of  the)  :  XII,  20;  2,   15. 
MALLET,   P,  :   XII,    21;   2,    S  --  24; 

1  —  R.   P.   254.  258. 
MALM,  G.  :  XII,  20;  3  —  36;  2,  10 

-  45;   1  —  R.    P.   291. 
Malmo    (Sweden)  :   Amount  of  the 

traffic  :  XII,  100;  1. 

-  Depth  of  the  port  :  XII,    62;  6 

-  64;   22,    24. 

Malta  :  Emptying  of  the  dry  dock 
by  means  of  pumps  with  verti- 
cal spindles  :  XII,  53;  7. 

-  Depth    of    the    port  :    XII,    64; 

23,   215. 

—  Removal     of     rock    (at)  :    XII, 

79;   20. 

MALTHY,   F.   B.  :  XII,   82;   10. 

Manchester  :   See  Maritime   Ports. 

Manchester,  Bolton  and  Bury  Ca- 
nal :  Maintenance  (of  the)  by 
the  London  and  North  Western 
Railway  Company  :  XII,  41 ;  29. 

Manchester  Ship  Canal  :  Jetty  of 
reinforced-concrete  caissons  with 
a  superstructure  of  timber  at 
Irlam  locks  (on  the)  :  XII,  96; 
6. 

-  Protective  booms   of   reinforced 

concrete  at  the  flood  sluices 
Latchford  and  Mam  (on 
the)  :  XII,  32;  11  --  96;  6. 

-  Pump  house  of  reinforced  con- 

crete   (on    the)  :    XII,    28;    6 

-  32;  10. 

—  Use   of    Lobnitz    rock-breakers  : 

XII,   81;   3. 
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-  Warehouses      (connected      with 

the):  XII,   28;  6  —  32;  9. 
—  See  also  Maritime  Canals. 

Manganese  steel  (Hadfield)  :  XII, 
80;  5. 

Manhattan  suspension  bridge  over 
the  East  River,  at  New  York  : 
XII,  102;  27  —  103;  19  —  105; 
2,  13. 

Manila  (Philippines)  :  Lifting  po- 
wer of  the  floating  dock  :  XII, 
59;  2. 

-  Depth    of    the    port  :    XII,    64; 

22,    24, 

MANN-ELKINS.  Act  of  1910,  regu- 
lating interstate  commerce  : 
XII,  21;  16  —  23bis;  19. 

Mannheim-Ludwigshafen  :  Termi- 
nal port  (of)  :  XII,  21;  2  —  22; 
2,  6,  18,  20. 

Manzanillo  (Mexico)  :  Deptlh,  of 
the  harbour:  XII,  64;  23,  25. 

Maracaibo  (Venezuela)  :  Depth  of 
the  port  :  XII,  64;  22,  24. 

March  River  (Moravia)  :  Regula- 
tion of  the  conditions  of  the 
flow  :  XII,  R.  P.  187,  188. 

Mare  Island,  Cal.  :  Dry  docks  : 
XII, 52;  «  —  53;  18,20  —  555;  5. 

Marie  Waterway  System  (Rus- 
sia) :  Dimensions  of  the  boats 
(on  the)  :  XII,  44;  16. 

-  Locks   :  XII,  44;    16. 
Maritime   Canals  : 

—  Acquisition    of    land    in    order 
,    to   allow  deepenings  and   wi- 
denings    (of)  :    XII,    63;    18, 
38  —  64;   14. 

-  Enlargement    (of)  :    XII,    62;    3 

-  63;    17,    38   --   64;    11,    14 

-  68;  34. 

-  Bank     defences  :     XII,     38;    29 

-  63;    37,    38    --   64;    13,    14 

-  68;    27    32,    35    -  -    R.    P 
23S,    237. 
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Maritime    Canals    (continued)    : 
-t-  Dimensions  to  be  given   to  ma- 
ritime       canals        (Technical 
point  of    view)  :    XTI,    62;    1, 
4,   9,   10,    12,   1*,  20  —  63;  1, 
6,    17,    30,   38  —   64;    1,    9|  - 
65;    I,    11,    15  --   67;    1,    9   - 
68;   1,    23,    2fi,    33,   34,    35,    3>6 
-   69;    1,    17    -  -   R.    P.    332, 
333,    334,    337,    340,   344,    340, 
390 .    See    also    Establishment 
of    Maritime    Canals. 

-  Dimensions  to  be  given  : 

—  to  canals  connecting  oceans: 

XII,   65;  9. 

to  locks  of  maritime  ca- 
nals :  XII,  62;  12,  14,  21 

-  64;  16  —  65;  18  —  68; 
26,   27,  3H,  34. 

to  bridges  crossing  mariti- 
me canals  :  XII,  64;  15, 
19  —  68;  27,  32,  36. 

—  Mouth     of     maritime    canals     : 

Locks  fat  the)  :  XTI,  68; 
2i7,  35. 

-  Establishment     (of)  :  -XII,     91; 

11. 

-  Application  of  the  hydrau- 
lic excavating  met  hod  : 
XII,  82;  12. 

.—  Economical    considerations  : 
XII,    63;    &  --   64;    10,    11 

-  R.     P.    334 
Technical       considerations    : 

XII,    63;    18   --   64;    11    - 
R.    P.    334. 

—  Establishment    of    sea-level  *  ca- 

nals :  XTI,  62;  11  --  63;  22, 
38  —  65;  12,  13,  18  —  R.  P. 
161. 

—  Experiences  (made  in   the  Suez 

canal  and  in  the  Amsterdam 
Ship  canal)  in  order  to  de- 
termine the  least  bottom 
breadth  allowing  to  two  lar- 
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Maritime  Canals  (continued)   : 

ger  vessels  to  pass  each  other 
on    a   free   stretch   of   water  : 
XII,    63;    33   --   64;    12. 
relative    to    the   lowering   of 
the    water    surface    (sink- 
ing   of    the    ship)     :    XII. 
63;  29  —  65;  9,    10. 

-  Form    of    the   cross-section;    pa- 

rabolic    section,      suppression 
of    berms   below   water  :    XII, 
63;    3O,    31    -  -    64;    13,    14   - 
65;    16. 

-  Depth    under    the    keel    of    the 

vessels  :   XTT,   62;    4,   9,  21  - 
63;    30,    38   --   64;    12    --    65; 
9,  16  —  R.  P.   333,    349,  391. 
S Mings  :    XI  f.    32;   4  —  63;   30, 
33,   38  —  68;    27,   34-. 

-  Bottom     breadth    allowing    two 

large  vessels  to  pass  one  an- 
other :  XII,  63;  33.—  64;  12. 
Protection  walls   :  XII,   38;  30. 

-  Longitudinal   section   of   a  ship 

canal;  opportunity  to  adopt 
looks  :  XII,  63;  22,  38. 
D.-pth  of  the  channel  :  XII, 
62;  4,  9,  12,  21  -  -  63;  27, 
3.8  --  64;  12  —  68;  32,  33, 
34  --  69;  17  -  -  R.  P.  333, 
349,  3-91. 

-  Free  space  between  ships:  XII, 

62;    12  —  65;   IS, 

-  Relation    of    the  sectional    area 

of  the  waterway  to  the  area 
of  the>  immersed  portion  of 
the  vessels  :  XII,  62;  4,  9,  21 
-  63;  29,  31,  33,  38  —  64; 
13  —  65;  16  —  68;  32,  35  - 
H.  P.  333,  349,  390. 

-  Radii  of   the  curves.   See  Trac- 

ing of  a  ship-canal. 
• —  Cross-section     (of)     :    XII,     63; 
30  —  64;  12  —  65;  15  —  68; 
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Maritime    Canals    (continued)  : 

26,  32.  See  also  Form  of  the 
cross-section. 

—  Increasing  of  the  depth  accor- 
ding to  the  increased  speed  : 
XII,  63;  29,  32  —  65;  9. 

-  Super-widths   on   curves    :   XII, 

64;   15  —  65;  16,   17. 

-  Clear  height  of  fixed  bridges   : 

XII,62;12  —  65;   18  —  68;27.    I 

-  Tracing   of    a,  ship-canal;    radii   j 

of  the  curves   :   XII,   63;    19, 
38  —  64;   15  —  65;  16  —  68; 

27,  35. 

-  Speed  of  navigation   :  XII,  63; 

2)8  —  65;  16  —  68;  25,  27. 
Maritime    Canals    : 

-  in   America    (Mexico,    Nica- 
ragua,    Panama,    United'' 


—  Interoceanic  canal  across 
the  American  Isthmus: 
Development  of  the 
various  plans  (of  an): 
XII,  65;  11. 
-  in  Mexico  : 

—  Canal     across    the    Isth- 
mus   of    Tehu  an  tepee    : 
Dimensions        proposed 
(for    a)  :    XII,    65;    10. 
—  in  Nicaragua  : 

-  Lock    Canal    ,at    Nicara- 

gua   :   Dimensions   pro- 
posed   (for    a)     :    XII, 
65;    12. 
—  at  Panama  : 

-  Panama        canal         pro- 

posed   as   general  stan- 
dard     (regulator)      for 
the   draught   of    vessels 
and  for  the  dimensions 
of    maritime    canals     :    j 
XII,   64;    6,   9  —  67;   7    ! 
—  R.  P.  343. 
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Maritime  Canals  (continued)   : 

—  Panama  Canal  :  21;  6  — 

23;  2  —  62;  8,  12,  10 
—  67;  2. 

—  Storage  reservoir  diam : 
XII,  R.  P.,  210. 

—  Cost  of  establishment: 

XII,    R.   P.    161. 

—  Mixing,   handling  and 

placing  concrete  in 
the  construction  of 
the  canal  :  XII,  28; 
15,  18  —  30;  4,  17. 

—  Sand       unloader       at 

Balboa  :  XII,  30; 
17. 

—  Dimensions       of      the 

canal  :  XII,  12;  13 
-  15;  8,  9  --  62; 
11,  13  --  65;  2,  8, 
13  —  68;  30,  3'3  — 
R.  P.  161,  339,  340, 
342. 

-  Reinforced  concrete 
barges  constructed 
on  the  Isthmus  of 
Panama  :  XII,  28; 
18  —  30;  17. 

—  Locks    of    the    canal    :    Con- 
struction  :  XII,  15;   16  - 
30;  4. 

—  Dimensions  of  the  :  XII, 

62;  10',  19  —  65;  2,  8, 
13  —  68;  30  —  R.  P. 
330,  340,  344. 

— •  See    also    Locks     (Ocean 
Navigation) 

-  Employment      of      Portland 

cement  in  the  construc- 
tion of  the  locks  and 
dams  :  XII,  30;  4. 

-  Dredging      in      the      canal. 

See  Dredgers;  Dredg- 
ing. 
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Maritime    Canals    (continued)  : 

-  Concrete  mixing  plant  at 

the  Pedro  Miguel 
locks  :  XII,  30;  17. 

-  Development    of    the    va- 

rious plans  proposed 
for  the  construction 
of  the  canal  :  XII,  65; 
11. 

-  Rock  removal.  See  Means 

for  removing  ro-ck  un- 
der water. 

-  Tracing  of  the  waterway: 

XII,  65;   17. 

-  Oulebra       cut       :       XII, 

65;  13,  17  -  R.  P. 
162,  168. 

—  Mechanical  conveyors 
used  for  the  construc- 
tion of  the  canal:  XII, 
30;  4,  17. 

-  Construction    of    the    ca- 

nal :  XII,  R.  P.  161, 
167,  225. 

-  in    the    United   States    : 
-  Boston    and    New    York 
1   maritime    Canal    :    Ap- 
pliance of  the  «  Apex  » 
.method   in    the  tracing 
of   the  waterway:    XII, 
65;    16. 

-  Cape  Cod  Canal  :  Dipper 

dredges  (in  the)  :  XII, 
R.  P.  352. 

I  nter-coasatl  Canal  (be- 
tween Chesapeake  Bay 
and  Long  Island 
Sound)'  :  XII,  21;  6, 
10,  13  —  23;  2  —  236i.s; 
13. 
-  Depth  of  the  new 

waterway   :  XII,  39; 

27. 
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Mai-it  hue-  Canals  (continued)   : 
—  in   Belgium   : 

-  Maritime       canal       from 

Bruges  to   Zeebrugge    : 
Communication  be- 

tween the  shores:   XII, 
104;    1.' 

-  Maritime       canal       from 

Brussels  to  the  Rupel  : 
Communication  be- 

tween the  shores:   XII. 
102;    12,    21  104;    1 

-22. 

-  Dimensions       of       the 

waterway:    XII,    38; 

28     •         102;     21 

104;    22. 
Movement  of  traffic    : 

XII,  R.    P.  242. 
Bnseiile      bridges     (on 

the)    :  XII,  102;  21, 

22    -       104;    22,    24. 
Swing      bridges       (on 

the)    :  XII,   102;  21, 

22,    23    -       104;    23, 

24,    25. 
Protection        of        the 

banks   :  XII,  38;  20- 

-  64;    14. 

-  Improvement    works    : 

XII,   38;   26. 

-  Maritime       canal       from 

Ghent   to    Terneuzen    : 
XII,  14;  14,  —  38;  9. 

-  Communication         be- 

tween   the    shores     : 
XII,    102;    12    18   - 
104;    1,    15. 

-  Dimensions       of       the 

waterway    :   XII,   11 

-  102;    18    -       104^ 
15. 

-  Depth    of    the    chan- 

nel   :    XII,   62;   5,    7 
—  64;  22,  24. 
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Maritime    Canals    (continued)  : 

— -  Movement  of  traffic   : 

XII,    R.     P.     242. 
-  Bascule    bridges     (on 
the)    :   XII,    1M;   20 
-    104;    15,    16,    18, 
20. 

-  Swing      bridges       (on 

the)    :   XII,    102;   19 

-  104;   15,   17. 

-  Protection       of        the 

banks    :  XII,  38;  11 

-  62;    9    --  64;    14. 
— -  Radius   in    the   curves 

and  super-width  : 
XII,  64;  15. 

-  Improvement    works    : 

XII,     38;     11. 
-  in   Egypt    : 

-  Suez  canal:  Increasing  of 
the  movement  of   navi- 
gation    from     1870    to 
1910    :    XII,    63;    15. 
— •  proposed     as    genera^ 
standard        (regula- 
tor) for    the  draught 
of    vessels    and    for 
the     dimensions     of 
maritime       canals    : 
XII,  64;  6,  9  —  67; 
7  —  68;  20  —  R.  P. 
342. 

-  Land  purchase  for  the 

deepening  and  wi- 
dening of  the  water- 
way :  XII,  63;  18. 

-  Enlargement  works  : 

XII,  62;  3,  11  - 
63;  5,  8,  20,  28,  32, 
37  __  64;  14  —  65; 
11 ^  14  __  68;  33  - 
83;  18,  28  —  84;  1 
-  R.  P.  345, 

-  Dredging    in    the    ca- 

nal :  XII,  83;  18  — 
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Maritime  Canals  (continued)   : 

R.  P.  346,  SSe.  See 
also  Dredgers; 
Dredging. 

-  Rock  removal   :  83;  28 

-  R.   P.    353. 

—  Cost  of  establishment: 

XII,  63;  8,  9. 

-  Defence  of  the  slopes: 

XII,    63;    37. 

-  Development     of     the 

canal    :  63;  7. 

-  Dimensions      of      the 

waterway   :  XII,  62; 
11,    13   --  63;   7,    8, 
28    --   64;    9,    10    - 
68;  32  —  R.  P.  340, 
342,    345. 

-  Dimensions       of       the 

vessels  crossing  the 
canal  :  XII,  52;  11 

-  56;   11   —   63;    9, 
16  —  R.  P.  344. 

-  Increase  of  the 
draught  of  the 
vessels  crossing 
the  waterway  : 
XII,  63;  16 
65;  15  -  -  67;  5 
68;  17,  20  --  R, 
P.  345. 

—  Floating  dock  (of  the) 

XII,   R.   P.    316. 

-  Duration     of     passage 

in  the  canal  :  XII, 
63;  10. 

-  Valuation  of  the  speed 

of  the  currents  : 
XII,  63;  25. 
—  Examination  of  the 
question,  if  the  es- 
tablishment of  locks 
was  not  desirable  : 
XII,  63;  23. 
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Maritime    Canals    (continued)  : 

-  Sidings  of   the  water- 

way :  XII,  63;  17', 
33,  36. 

—  Influence  of  the  tide: 

XII,    63;    24. 

-  Movement    of    passen- 

gers through  the 
canal  :  XII,  69;  16. 

—  Increase     of     the     re- 

ceips  from  shipping 
dues  :  XII,  63-;  11. 
—7  Cross-section  of  the 
waterway:  XII,  63; 
32. 

-  Super-width  adopted    : 

XII,   65;  17. 

-  Canal   dues:    XII,    63; 

10. 

Traffic  of  the  canal   : 
XII,    63;    15. 

-  Speed  of  navigation    : 

XII,  63;  10,  30. 
-  in  France  and  Colonies  : 
—  in  France   : 

-  Schemes  of  canals  for 

sea-going  vessels  in 
the  valleys  of  the 
Seine  and  the  Ga- 
ronne (Projects  of 
«  Paris  Seaport  » 
and  of  Canal  of  the 
two  Oceans)  :  XII, 
12;  17  —  16;  16. 

—  Canal  from  Bouc  to  Mar- 

tigues    :    Swing    bridge 
(on  the):  XII,  106;  14. 

—  Canal    of    «    La    Marti- 

niere   »    :   XII,    86;   19. 

—  Maritime     canal     of     S* 

Louis  :  Stagings  (along 
the)    :   XII,    95;   31. 
-  in  Tunisia  : 

Canal       connecting       the 
City    of    Tunis    to    the 
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Maritime  Canals  (continued)   : 

outer    harbour     :    XII , 
101;   5. 
—  in   Germany  : 

-  Kiel  Canal  (called  also 
Baltic  Canal  and  Kai- 
ser Wilhelm  Canal)  : 
XII,  62;  12  --  63;  18 
-  67;  2  --  68;  29  — 
80;  2. 

—  Land-purchase  for  the 
widening  and  deep- 
ening of  the  canal  : 
XII,  63;  18. 

-  Enlargement         works 

of  the  waterway  : 
XII,  62;  3  -  -  63; 
6,  21,  28  --  65;  4, 
18  —  91;  11  —  1M; 
6  -  -  103;  3,  4  - 
109;  3. 

-  Turning  places   :  XII, 

63;    33   --  91;    12. 

-  Cost  of   establishment 

and       enlargement 
works    :   XII,    63;   6 
-  65;   2  —   91;   12. 
-  Bank-defences    :    XII, 
63;  37  —  91;  12. 

-  Salvage    dock    on    the 

von  Klitzing  system 
built  for  the  Kiel 
canal  :  XII,  53;  13. 

-  Dredging      amount      : 

XII,    91;    13. 

-  Bucket   dredgers   used 

on  the  canal  :  XII, 
80;  3. 

-  Sidings  :  XII,  63;  33. 

-  Locks    (of    the)    :    Di- 

mensions:    Xll,    62; 
10   --    63;    7,    23   - 
65;  2,  8  —  68;  29  - 
91;  12  —  R.  P.  339. 
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Maritime    Canals    (continued)  : 

-  Necessity      of      the 

establishment  of 
locks  :  XII,  63; 
22. 

-  Reinforced  concrete 

platforms  of  the 
locks:  XII,  29;  3. 

-  See       also       Locks 

(Ocean       Naviga- 
tion ) . 

-  Clear    height    of    the 

fixed  bridges  :  XII, 
102;  4'6  -  103;  4, 
18  —  109;  3. 

-  water-depth:    XII.    64; 

4  __  65;  8  --  102; 
46  —  109;  3. 

—  Swing-bridges    of    the 

waterways:  XII,  102; 
6,  7  —  103;  3,  4. 

-  Receipts  of  the  canal: 

XII,    63;   .7'. 

-  Cross-section  (of  the): 

XII,    63;    30,    31    - 
65;  4 —  91;  12. 

-  Tracing  of  the  water- 

way :  XII,  63;  19, 
20. 

-  Traffic   (of  the):  XII, 

63;    14   --  91;    11. 

—  High      fixed      bridges 

(on   the)    :   XII.102, 
•6  —  103;  3,4,    18  - 
105;    14  109;    2. 

-  in  Great  Britain  : 

-  Forth     and     Clyde     Canal  : 

Enlargement        proposed  : 
XII,  41;  1,  21. 

-  Manchester       Ship       Canal  : 

XII,    41;    1,    13    --    62;    12 

-  67;   2. 

-  Improvement   of   the   wa- 
terway :    XII,    11;    14. 
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Maritime  Canals  (continued)   : 

-Connections:    XII,    41;  9. 
-  Cost     of     establishment  : 
XII,    32;   3   —   63;    13. 

-  Development  :     XII,     41; 

3. 

-  Dimensions  :       XII,       63; 

13  —  102;  46  —  109;  3. 

-  Warehouses     of     reinfor- 

ced      concrete       (along 
the)  :     XII,     28;    6    - 
32;    9. 

-  Booms        of        reinforced 

concrete  in  front  of 
the  flood  sluices  :  XII, 
32;  11. 

-  Clear    head    room    under 

the  bridges  :  XII,  102; 
4-S  -  109;  3. 

-  Depth  :    XII,    102;    46    - 

109;   3. 

-  Receipts     of     the    water- 

way :    XII,    41 ;    17    - 
63;    13. 

Reinforced  concrete 
structures  :  XII,  28; 
5  —  32;  3. 

-  Pump   houses   of    reinfor- 

ced  concrete    (for  the): 
XII,    28;    6   --   32;    10. 
—  in   Greece  : 

—  Corinth  Canal:   Depth:   XII, 

62;  6  —  64;  5,   22    ,24. 
—  Dimensions:   XII,   64;   10. 
-  in  Italy  : 

-  Giudecca    Canal     (Venice)  : 
Dimensions:    XII,    102;    41 

-  107;  8. 

—  Communications     (across 
the)  :    Xll,    102;    41    - 
107;  8. 

-  Ferry      bridge      proposed 

(for  the)  :  XII,  102; 
41  —  107;  9. 
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Maritime   Canals    (continued)    : 

—  Grand        Canal        (Venice)  : 

Communications  (across 
the)  :  XII,  102;  41  —  107; 
7. 

-  Dimensions     :    XII,    102; 

40  —    107;   7. 

-  Fixed  bridges  (over  the) : 
XII,    102;  4fl   --  107;  7. 

-  San   Marco   and   Orfano  Ca- 

nals :  Depth  :  XII,  102; 
41  —  107;  10-. 

-  Submarine     tunnel     pro- 

posed   (under   the)    for 
iltt     communication    be- 
tween   Venice    and    the 
Lido  :   XII,    102;   41    - 
107;    10. 
-  in  Netherlands  : 

—  Protection    of    the    banks    : 

XII,  43;  1. 

—  Canal    from    Amsterdam    to 

Ymuiden  (iNoordaete-  ka- 
naJ)  :  Protection  of  the 
slopes  :  XII  43;  2. 
Dimensions  of  the  water- 
way :  XII,  43;  2  —  68;  4, 
24,  32. 

-  Dimensions    of    the    locks    : 

XII,   68;  24  —  R.   P.  337. 

-  Cost  of  construction   and  of 

maintenance  :  XII,  68; 
25. 

-  Swing    bridges    (over    the)    : 

XII,   68;   32. 

-  Improvement   of    the   water- 

way  :  XII,    R.   P.   337. 

-  Speed"  of   navigation    :   XII, 

36;  9  —  43;  1,  2  —  68;  25. 

—  Canal    from    Ghent    to    Ter- 

neuzen  (Dutch  Portion)  : 
Protection  of  the  banks  : 
XII,  43;  3. 

-  Improvement    works    :    XII, 

43;    3. 
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Maritime   Canals    (continued)    : 
—  Speed    of    navigation    :   XI  Ir 
43;  2. 

-  Navigable  watenvay  of  Rotter- 

d!am     (Nieuwe    Waterweg)     : 
Dimensions    :   XII,   68;   24   - 
98;  2  —  R,  P.  3317. 

-  Cost  of  dredging  :   XII,   68; 

24. 

-  Establishment    and    enlarge- 

ment works   :  XII,  68;  23. 

-  Cost  of  establishment    :  XII, 

«8;    24  —  98;   2. 

-  Improvement    works    :    XII, 

68;  24  —  98;  2--  R.  P. 
337. 

-  Maintenance    works    :    XII, 

86;    6.    See   also   Dredgers; 
Dredging. 
—  in   Sweden  : 

-  Maritime    Canal    from    lake 

Vanern  to  the  sea  :  XII, 
12;  26  —  20;  15.  See  also 
Trollhdttan  Canal  (Inland 
Navigation). 

-  Project   for    a   maritime   ca- 

nal from  the  Cattegat  to 
the  Baltic  :  XII,  12;  26 

-   20;    3,    14. 

Maritime  channels  :  Crossing  (of). 
See  also  Nautical  Stores  :  Car 
feirries,  car  floats,  ferry-boats, 
steam-launches,  Bridges,  Tun- 
nels. 

-  Advantages    and    disadvantages 

of  the  various  methods  of 
crossing  from  the  point  of 
view  of  navigation.  See  also 
Bridge*  (Movable);  Tunnels; 
Viaducts  :  XII,  102;  30  - 
106;  2. 

—  Advantages  and  disadvantages 
of  the  various  methods  of 
crossing  from  point  of  view 
of  land  traffic.  See  also  Brid- 
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Maritime  Canals   (continued)    : 

ges   (Movable)  :   XII,   102;   32 

106;    7. 

-  Choice     between     the     various 
methods     of     crossing  :    XII, 
102;  1,  3,  4,  5,   9,  12,  14,  23, 
25,  29,  30,  32,  35,  37,   3.8,  43, 
45  _  103;  1,    20  —  104;  1  - 
105;    1,    19   --    106;    1,    24   - 
107;    1,    14    -  -    108;    1,    3    - 
109;   1. 

—  Crossing  of   maritime  channels: 

-  Level    crossing  :     XII,     102; 

30,   32   --   1%;   7,   24.    See 
also    Bridges    (Movable). 

—  Crossing   above   ground.    See 

F  err  {/-bridges;    viaducts. 

—  Grossing     underground.     See 

Tunnels. 

—  Crossing  of   maritime  channels:. 

-  in    Belgium    :    XII,    102;    12f 

104;    1. 

-  Solutions     proposed      for 

crossing  the  Scheldt  at 
Antwerp  :  XII,  102; 
14  -  -  104;  4,  14. 

—  in  France  : 

-  Systems    of    crossing    re- 

cently   carried    out    or 
designed  :  XII,  102;  33 
-  106;  12. 

-  in     Germany    :    XII,     102; 

6  —  103;   1. 

-  'in    Italy     :     XII,     102';     38, 

40  —  107;  1,  6. 

—  in  Sweden  : 

-  Crossing   of    waterways    : 

XII,     102;    46  109; 

1,  5. 

—  in  the  United  States  :  XII, 

102;  23,    27   --   105;    1. 
MARTINOWSKY     :    XII,    R.     P.    355, 

356. 
Mariupol  grain  and  coal  harbour  : 

XII,    77;    4,  6,    8. 
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-  Depth  of  the  harbour   and   en- 

trance     channel;      deepening 
works  :  XII,   69;  3   —  77;  6. 
MARLIO  :   XII,    14;    1   -  -   16;   20   - 

R.  P.  239. 

Marne  River  :  Canalization  (of 
the)  :  Length  of  the  canalized 
part;  locks;  depth;  cost  of  the 
works  and  for  operation  and 
maintenance  :  XII,  4;  13. 

-  Canal  from   the  Oise   (to  the)   : 

Mortar  wall  on  the  waterline : 
XII,    31,    22. 

Marne  to  the  Saone  :  Canal  (of 
the)  Dykes  :  31;  26. 

-  See  also  Canals. 

Marocco  Wharf  Wapping  :  Cranes 

with    special    monkey    travelling 

on  the  jib,   used   (at)  :  XII,   74; 

5. 

MAROTE,   E.    :   XII,    11;    39. 
MAROTE,    E.     (and    Descans,    J.)    : 

XII,  36;  1,  3  —  38;  1,  20  —  R. 

P.   291. 
MaTteeilleai    harbour     :     Block    fon 

anchorage   of    a   mooring    (at)    : 

XII,   95;   34. 

—  Construction   of    a,  mole   :  XII, 
95;   17. 

-  Dykes    (of).    See  Seawalls. 

-  Equipment     of     the     port.    See 

Mechanical       equipment       of 
ports. 

-  Ferry   bridge    (of)    :    XII,    104; 

9  —  106;  19. 

-  Maintenance    dredgings    :    XII, 

83;  6. 

-  New  graving  docks.   See  Means 

for     docking     and     repairing 
vessels. 

-  Sheds   for   oil   seeds   and   cereal 

grains    :    XII,    73;   30. 

-  Swing    bridges    (of)     :    102;    33 

106:    13,    14. 
—  See    also    Maritime    Ports. 
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Marseilles     :    Canal    from     Havre 

(to)    (Proposed).   See  Canals. 
Marseille    to    the    Rhone    :    Canal 
(from).  Dimensions  of  the  locks: 
XII,    12;    1-6,    18   --   16;    11,.   18, 
22. 

—  Establishment  of  a  dyke  of 
stone  pitching  :  XII,  95;  18, 
23. 

-Rove    tunnel     (on    the)     :    XII. 
16;  13,  14  —  95;  19. 

-  See  also  Canals. 

Martigueis   :  Canal  from  Bone  (to): 

XII,   106;   14. 
Martiniere    :    Maritime    canal    (of 

the)   :  XII,  86;   19. 
Martrou   (near  Rochefort)    :  Ferry 

bridge    (of)   over   the   Charente    : 

XII,    102;    35   -      104;    9   --    106; 

18. 
Masonry    :   Repairing   by    injection 

of    cement     :     XIT,     54;    17      ^- 

also  C em  cut  c/ini. 

-  Means      for      rendering      rubble- 

masonry  imprrvimK  <<>  wa- 
ter •  XII.  28;  2  --  31;  10, 
11. 

Materials.     See    Strncturnl    Mate- 
rials. 
MATHEUSCHE,    H.     (Dr)     :    XII,    R. 

P.    170,   329,    331,    393. 
MATHEWS    (Adams   and)    :  XK,   89; 

16. 

MATI-CARIH  :  XII,  59;  :,. 
M.vn-lNGu-:sK  :  XII,  59;  5. 
MATTHEWS,  Sir  Thomas  :  XII, 

114;    3. 
Masts    :  for  handling  cargo   :  XII, 

71;    19    --    72;    1    -  -    76;    11. 
-  Height  (of)    :   XII,   102;  31,  46 
-  103;  13  —  106;  6,  7,  25  - 
109;    2. 

MACRO    :   XII,   59;   5. 
MAXIMOVITCII    :    XII,    11;    27,    29. 


MAZ 

Mazatan  (Mexico)  :  Depth  of  the 
port  :  XII,  64;  23,  25. 

Mazurian  Canal  (East  Prussia)  : 
Inverted  siphons  :  XII.  29;  22. 

—  Reinforced  concrete  locks:  XII, 

29;   22. 
—  See    also   Canals. 

Mazurian   Lakes   :   XII.   13;  19. 

McAooo    system     :    XII,    105;    8. 

McCall's  Ferry  :  I*  i  in  forced  con- 
crete dam  (at)  on  th<>  Susque- 
lianna  :  Xfl,  28;  16  —  30;  10. 

McMvLER  Interstate  ^"°  :  Car  tip- 
ples for  handling  cargo  coal  and 
machines  equipped  uith  buckets 
installed  by  the  :  XII,  R.  P. 
324,  325. 

Means  for  crossing  wide  and  deep 
waterways.  Sec  Methods  of  com- 
w\nii<-<iti<')>  Ix'tirrfn  the  shores 
of  maritime  waterway*. 

Means   for  dockiny   "/«/    i>  jxurtntj 
vessels   :  XII,   52;   1  --  53;   1  - 
54;   1     -  55;   1   -      56;    1    «  57;   1 
58;   i  59;   1   --  60;    1   --   61; 

1    -  -   R,    P.    306,    309,    318,    374, 
390. 

-  Advantages    and    disadvantages 

of  the  different  types  :  choice 
between  graving  docks  and 
floating  docks  :  XII,  52;  3,  9, 
10,  12,  13,  15,  16,  1«7,  18  - 
53;  13,  16,  30  -  -  54;  1  - 
55;  11  —  58;  1,  3,  23,  27  •— 
5(7;  1,  14  —  58;  ,'),  13  —  59; 
1  —  60;  8  —  61;  1  —  74;  18 
-  76;  23  --  R.  P.  307,  309, 
310,  311,  312,  313,  316,  318, 
390. 

-  Relative  cost  of   dry  docks  and 

floating    docks    :    XII,    57;    3. 

-  Dimensions     to     be     given     to 

docks    :    XII,    52;    18    -  -    56; 
2,  43   7,  10,   12  —  57;  14. 
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Means   for  docking   and   repairing 
vessels    (continued)  : 

—  Efficiency  of  graving  and  float- 

ing  docks    :    XII,    52;    13   - 
57;  1. 

-  Amount    of     accomodation     for 

dry  docking  vessels  in  the 
United  Kingdom  :  XII,  57; 
15. 

-  Lists  of  the  dry    clocking   faci- 

lities of  the  United  States  of 
America:  XII,  52;  6  --  55; 
1,  8. 

-  Self  docking  type  (the)    :  XII, 

52;  14,  16  --  53;  21  --  57; 
4,  6  —  58;  7  —  59;  2  —  61; 
10. 

-  Enclosed    docks    at   Liverpool    : 

XII,    74;   14. 

— •  Working  conditions  of  ships  in 
dry  .docks  :  XII,  61;  2, 

-  Fitting   out   basins    :    XII,    59; 

n\ 

-  Timber  docks   :  59;  3  —  R.   P. 

374. 

Slipways   :  XII,   57;  1   —  59;   1  - 
61;  2   --  76;  23. 

—  of  I.  Frerichs  and  C°  shipyard, 

at  Einswardeii  (Germany)  : 
Description,  dimensions  and 
cost  of  the  apparatus  :  XII, 
53;  15. 

-  of     G.     Seebeck     shipyard,     at 

Geestemiinde  (Germany)  : 
Dimensions  of  the  appara- 
tus :  XII,  53;  8. 

—  on    the    coasts    of    the    United 

States  :  XII,  55;  4,  5. 

—  on   the  Great  Lakes   of    North- 

America  :  XII,  55;  8. 

-  in  the  United  Kingdom   :  XII, 

57;    15. 

—  in    Italian    harbors    :    XII,    52; 

16  —  59;   1. 
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Means  for  docking   and  repairing 

vessels  (continued).  : 
—  at!  Tandjong-Piriok    (Dutch   In- 
dies)   :  XII,  60;  3. 
Graving  docks. 

-  Extension    of    existing    docks    : 

XII,  57;  12  --  59;  4  —  95; 
12i  —  96;  7  —  R.  P.  308. 

—  Concrete     and    reinforced    con- 

crete docks.  See  Concrete; 
Reinforced  Concrete. 

—  Comparison     between      graving 

docks  and  floating  docks 
as  to  costs  of  establish- 
ment, maintenance  and  ope- 
rating :  XII,  52;  3,  8,  11,12 

-    53;    16,    3>0    -  -    55;    10   - 
R.   P.   3083    313. 

-  Defectfe     (-damages)    developing 

in  dry  docks  :  XII,  52;  4  - 
54;  1,  5. 

-  Dimensions    (of)  :    XII,    52;    8, 

10,    11,    14,    15,    1'7>  —   53;    1, 

3,  4,   6,  18  —  54;  2  —  55;  1, 
2,  4,  6,  9,  10  —  56;  3,  8,  Jlil, 
12,   14  —  57;  14  —  59;  3,  4, 
5  __  91;   3  __  95;   8.    12,    14, 
1®  —  96;   8,   9,   10,   14  —  R. 
P.    309,    313. 

-  Considerations    relating    to   the 

design  of  future  large  dry 
docks  :  XII,  53;  6. 

-  Probable  size  of  dry   docks  ne- 

cessary for  the  future  :  XH, 
55;  10'. 

-  Desirability      of      having      dry 

docks  of  great  size  :  XII, 
52;  9  --  55;  10  —  56;  2. 

-  Devices     for     closing     the     en- 

trance :  XII,  52;  2,  10,  11, 
14,  17  --  53;  2,  6,  7  —  56; 

4,  10,   13,    15  —  57;  9  —  59; 
4,    &  --    74;    15    -  -    95;    9   — 
96;    8. 
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for   <lockiii(/    <m<l    /''pairing 
vessels  (continued)   : 

-  Pontoon  gates  :  XII,  52;  11, 

14  —  56;  4,   12,   15,  21  - 
57;    10  —  59;   4.  «6  —   95; 
9. 

-  with         inclined         stern 

posts  :    XII,    56;    10. 

-  with    vertical    side-posts  : 

XII,    56;    13. 

-  Pontoon    gates    of    the    new 

graving    dock    at    Havre  : 
52;   11   —  56;   15,   211. 

—  of  the  new  graving  docks 

at    Toulon  :    56;    10. 

-  Flap  gates  :   XII,   52;t15  - 

57;   9. 

-  Floating        caisson-      gates  : 

XII,  52;  2  -      53;   2,  G,   7. 

-  Buoyancy     gates  :    XII,     57; 

9. 

-  Roller-gates  :     XII,     52;     10, 

14   --   56;    :*,   6,    8,    10,    21 
-    57;    10. 

-  Cost    (of)  :    XII,     52;     11 

-   56;   7   —  57;   11. 

—  of  the  dry  dock  at  Cher- 

bourg :  XII,  52;  10  - 
56;  6. 

—  of   the   graving   docks   at 
Brest   :  XII,   52,    10  - 
56;    7,    9. 

-Sliding    gates:    XII,    52;    2, 
14,    17  —   53;   2,    7   --   56; 
10    --    57;    10  —    59;   €   - 
96;   8. 

—  Sliding  caisson  of  the,  «  Bar- 
ry dock   »    :  XII,   59;  6. 

-  Swinging     gates  :    XII,     52;    j 

14. 

Life  of  graving  docks  :  XII, 
52;  4,  14  —  53;  29  —  R.  P. 
311,  314. 

Emptying  and  filling  of  grav- 
ing docks  :  XII,  52;  2,  11 
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Means  for  docking   and  repairing 
vessels  (continued)   : 

-  53;  6.    21.   »0  —  56;   5,    8 

-  57;   13   —   59;  6  —   74;    18 

-  96;    8. 

-  by     means     of     pumps 

witli    vertical  driving 
shafts:    XT!,    52;    ?  - 
53;   5,    X,   13,   19. 

-  Pumping  operations  ;m<l 

cost  of  pumping  : 
XTT,  52;  3  —  53;  21, 
26,  2X,  30. 

-  Design  of  dry  docks  :  Processes 
of  construction:  XIF,  52;  2, 
4,  10,  15,  17  --  53;  2,  5,  6 

-  54;  1,  4.  6  —  56;  4,  7,  12, 
16   --  57;    8,    11     -  59;  -6  - 
R.    P.    308,   309,   311,   374. 

—  Construction    in   had   ground: 
XII,    52;    4,    12    —    54;    1 

-  56;  143. 

Interior  form  of  graving  dorks: 
XIT,  52;  17  -  53;  4  --  55; 
.3  —  56;  4,  11,  12,  16  —  57; 
1]  —  59;  6. 

-  Cost     of      construction     :     XII. 

52;   8,    11,    12  —   53;    17,    18, 
21,  3O  —  56;  <6,  9,   13,  23,  25 

-  57;  3,  4  —  R.  P.   307,  308, 
311,  313,   314. 

-Cost  of  maintenance  :  XII. 
53;  20,  30  —  R.  P.  311,  314. 

-  Operating    expenses  :    XII,    53; 

30  —  R.   P.   311,  3114. 

-  Methods    of    calculation  :    XII, 

52;   4    --  54;   1  —  56;    12. 

-  Equipment    :   XII,52;    17    --53; 

6  —  56;   18  —  57;    11,    1:3  - 
59;  6  —  70;  1  —  74;  18. 
-  Floor  :    Dimensions     (of    the)  : 
XII,    52;    5,    12    --    531;    5    - 
54;  2,   5   —  56;    12,   17  —  R. 
P.    374. 
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Means   for  docking   and   repairing 

vessels  (continued)  : 
Dry  docks  (continued)   : 

—  Quickness       of       construction    : 

XII,   R.    P.    315. 

-  Quickness    of    handling  :    XII, 

R.    P.    315. 

—  Filling    of    graving    docks     by 

means  of  a  battery  of  si- 
phons :  XII,  56;  5. 

-  Repairs    (of)  :     XII,     52;    5    - 

53;  3  —  54;  2,    7,   16. 

—  Lining    of    the    masonry  :    XII, 

53;  4. 

—  Safety    of   operating  :    XII,    52; 

16,    19   --   56;   3,   27  —  57;   2 
-   59;   2   --  60;    S   -      R.    P. 
307,    314. 

—  Keelblocks  :        Advantages        of 

keelblocks  of  wood  or  iron, 
steel  or  cast-iron  :  XII,  52; 
15  —  56;  17  —  57;  12—59;  7. 

-  Loads      (pressure)      on     the 

blocks  :  XII,  56;  Ii7>  —  57; 
12  —  61;   8. 

—  Arrangement  of  the  blocks  : 
XII,    53;    7   -       56;    5,    12, 
17   —   57;    10,    11. 
• —  in   Germany  : 

-  Bremerhaven        (at)  :       The 

Kaiser  Dock  :  XII,   53;  5. 
-  new     dry     dock      :     XII, 
52;   2   —    53;    4. 
-  Dimensions       :      XII, 
53;    4    -       91;    3    - 
R.    P.    313. 

—  Dimensions  of  vessels 
which  can  be  doc- 
ked :  XII,  53;  18. 
-  Cost  of  construction  : 
XII,  53;  6,  18  - 
R,  P.  313. 

-  Kiel    (at)  :     The    dry    docks 

of  the    Imperial  Dockyard: 


XII,   52;    1  —  53;   1 
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Means  for  docking   and  repairing 

vessels  (continued)   : 
Dry  docks  (continued)   : 

-  Accident      happened      to 

dock  N°  5;  the  dama- 
ge repairing  :  XII,  52; 
1  --  53;  1,  3. 

—  Dimensions     of     the    dry 

docks  :    XII,    53;    1. 

—  Dimensions       of       vessels 

which  can  be  docked  : 
XII,  53;  18. 

—  Cost      of       construction  : 

XII,    53;    18. 

—  Cost      of      maintenance  : 

XII,    53;  20. 

-  Wilhelmshaven     (at)  :    Esta- 

blishment of  the  dry  docks: 
XII,  52;  2  —  53;  3. 

-  Dimensions  :   XII,    53;    3. 

—  Dimensions      of       vessels 

which  can  be  docked  : 
XII,  53;  18. 

—  Cost      of       construction  : 

XII,    53;    18,    20. 

—  Cost      of      maintenance  : 

XII,    53;    20. 

-  Facings  of  the  masonry  : 

XII,   53;   4. 

—  in  Great  Britain  and  Colonies  : 
Xn,   57;   15. 

-  Belfast    (at)  :    Cost    of    con- 

struction of  the  dry  docks; 
dimensions  of  vessels 
which  can  be  docked  : 
XII,  53;  18. 

-  Birkenhead     (at)  :     Accident 

happened   to  S.S.«  Fulda  »: 
XII,    61;   10  —   74;   18. 
—  Bristol    (Avonmouth)    (at)    : 
Dimensions     of     the     dry 
dock   :  XII,  96;  10. 

-  Chatam    (at)  :   Emptying   of 

the  graving  dock  by  means 
of  pumps  with  vertical 
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Means   for  docking   find   repairing 

vessels  (continued)   : 
Dry  docks  (continued)   : 

'  driving  shafts  :  XII, 53;  7. 
—  Colombo    (at)  :    Emptying  of 
graving  dock  by  means  of 
pumps  with   vertical  driv- 
ing shafts  :  XII.  53;  7. 

-  Immijigham     (at)  :    Dimen- 

sions of  the  new  dry 
dock  :  96;  14. 

-  Liverpool     (at)  :     Emptying 

of  the  graving  docks : 
XII,  74;  18. 

—  Cost  of   construction;   di- 

mensions of  vessels 
which  can  be  docked  : 
XII,  53;  16. 

-  Crane  of  the  Canada 
Graving  Dock  :  XII, 
74;  IS. 

-  Malta    (at)    :    Emptying    by 

means  of  pumps  with  ver- 
tical driving  shafts  :  XII, 
53;  7. 

-  Newcastle-on-Tyne       (at)       : 

Construction  of  the  new 
N°  6  graving  dock  :  XII, 
96;  9. 

-  S'imonstown     (at)  :     Empty- 

ing by  means  of  pumps 
with  vertical  driving 
shafts  :  XII,  53;  7. 

-  Southampton    (at)  :    Widen- 

ing of  Trafalgar  Graving 
Dock  :  XII,  96;  7. 

—  in    Argentine  : 

-  Bahia     Blanca     (at)    :  XII, 
59;    3,    6,    7. 

—  in  Australia   : 

—  Melbourne    (at)  :  Cost  of 

construction;  dimen- 
sions of  vessels  which 
can  be  docked  :  XII, 
53;  18. 
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Means  for  docking   and  repairing 

vessels  (continued)  : 
Dry  docks  (continued)   : 
—  in  Belgium  : 

-  Antwerp    (at)    :   Dimensions: 

XII,    54;   2. 

-  Cost  of  construction;  di- 
mensions of  vessels 
which  can  be  docked  : 
XII,  53;  18. 

-  Ghent     (at)    :     Construction 

and  repairs:  XII,  52;  5  — 
54;  2,  8. 

-  in   the   United    States    and   Co- 
lonies :  XII,  52;  6,  14  —  55;1 

-  BaJtimore,    Md.     (at)     :    Di- 

mensions of  vessels  which 
can  be  docked  :  XII,  55  ;2. 

-  Boston,  Mass,   (at)  :  Dimen- 

sions and  cost  of  con- 
struction: XII,52;8  —  53; 
18. 

-  Dimensions      of      vessels 

which    can    be    docked  : 
XII,    53;    18   —   55;    2. 

-  Brooklyn,      X.    V.         (at)      : 

Dimensions  of  vessels 
which  can  be  docked:  Xll, 
55;  2. 

-  Charleston,      S.      C.      (at)     : 

Dimensions  and  qost  of 
establishment:  XII. 52;  8  — 
53,  18. 

-  Dimensions       of       vessels 

which  can   be   docked    : 
XII,    53;    18    --   55;   2. 

-  Great  Lakes  :  Dry  docks  (on 

the)   :  52;  6  —  55;  6. 

-  Guantanamo    (at)  :    Dimen- 

sions of  the  dry  dock  : 
XII,  52;  8. 

-  League    Island   Navy   Yard, 

Phil.  :  Concrete  dry  dock 
(at):  XII,  28;  17—30;  13. 
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Means   for  docking   and   repairing 

vessels   (continued)    : 
Dry  docks  (continued)   : 

-  Dimensions      of      vessels 

which    can    be   docked; 

cost    of    establishment  : 

XII,   53;   18. 

—  Mare  Island.  'Cal.:  Dry  docks 
(at)  :  Dimensions;  costs  of 
establishment  and  mainte- 
nance :  XII,  52;  8  —  53; 
18,  20. 

-  Dimensions      of      vessels 

which  can  be  docked  : 
XII,  53;  18  —  55;  5. 

-  Moines   Rapids    (Mississippi 

River):  Dry  dock  (at  the): 
XII,  R,  P.  223. 

-  Newport    News,    Va.  :     Dry 

docks  (a.t);  dimensions  of 
vessels  which  can  be  dock- 
ed :  XII,  55;  2. 

-  New  York,   N.   Y.  :   Graving 

docks  (of)  :  Dimensions; 
costs  of  establishment  and 
maintenance  :  XII,  52;  6, 
8  —  53;  20. 

-  Dimensions      of      vessels 

which  can  be  docked  : 
XII,  55;  2,  9. 

-  Norfolk,     Va.  :     Dry     docks 

(of);   dimensions;   costs   of 
establishment     and    main- 
tenance :    XII,     52;    8    - 
53;    18,    20. 

—  Dimensions      of      vessels 

which  can  be  docked  : 
XII,  53;  18  --  55;  2, 
4,  9. 

-  Pearl  Harbour  (Hawaii) 
(at)  :  Fashioning  of  the 
dock  bottom  :  XII,  53;  7. 

—  Dimensions    of    the    dry 

dock  :     XII,    52;    8    - 
53;   18. 
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Means  for  docking   and  repairing' 

vessels  (continued)  : 
Dry  docks  (continued)   : 

-  Dimensions      of      vessels 

which    can    be    docked  : 

XII,   53;   18. 

Philadelphia,  Pa.  :  Diry 
docks  (at)  :  Dimensions- 
costs  of  establishment  : 
XII,  52;  8. 

—  Dimensions      of      vessels 

which  can  be  docked  : 
XII,  55;  1.  2. 

-  Pollok,    P.    I.  :    Dimensions 

of  the  dry  dock  (at)  : 
XII,  52;  8. 

-  Portsmouth,     N.    H.     (at)  : 

Dimensions  of  the  dry 
docks;  costs  of  construc- 
tion :  XII,  52;  8  -  -  53; 
18. 

-  Dimensions      of       vessels 

which  can  be  docked  : 
XII,  53;  18. 

-  Puget     Sound     Navy    Yard, 

Wash.  :  Reinforced  con- 
crete dry  dock  (at  the)  : 
XII,  28;  17  —  3(0;  18. 

—  Dimensions    of    the    dry 

docks;  costs  of  esta- 
blishment :  XII,  52; 
8  —  53;  18. 

-  Dimensions      of      vessels 

which    can    be    docked  : 

XII,    53;    18    --   55;    5. 

—    San    Francisco,    Cal.  :    D*y 

docks      (at)  :     Dimensions 

of  vessels  capable  of  being 

docked  :    XII,   55;   4. 

-  Wilmington,       Del.  :       Dry 

dock  (at)  :  Length  of  ves- 
sels capable  of  being  doc- 
ked :   XII,   55;    1. 
-  in  France  and  Colonies  : 

-    Cherbourg  :     Graving     dock 
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Means   for  docking   and   repairing 
vessels  (continued)  : 

Dry  docks  (continued)   : 

in  course  of  construction  : 
XII,  52;  10  —  56;  2. 

-  Costs   of   establishment    : 

XII,   52;  11  --  56;  6. 

—  Dimensions  of  the   dock  : 

XII,  56;  3. 

-  Machinery      for      filling 

and    emptying     :    XII, 
56;  5. 

-  Roller-gate    (the)  :    XII, 

56;   6. 

-  Diego  Snare/  (Madagascar): 
Costs  of  establishment  of 
the  dry  docks  and  dimen- 
sions of  vessels  which  can 
be  docked  :  XII,  53;  18. 

—  Havre  :     Graving    dock     in 

course       of       construction 
(at)  :  52;  10,   12  —  56;  14 
-    95;    8    -  -II.    P.    309, 
313. 

-  Apparatus  for  filling  and 

emptying:  XII,  56;  19. 

-  Costs   of    establishment    : 

XII,    56;   22,   24  --  R. 
P.  313. 

-  Dimensions  of  the  dock  : 

XII,    56;    14  --   R.    P. 
309,   313. 

-  Foundation  by  means  of 

a    steel    caisson  :    XII, 
52;  12  —  56;  20. 

-  Pontoon  gate  (The):  XII, 

52;    11    -  -    56;    15,    21. 
Working    intended  :  XII, 
56;   15. 

—  Marseilles  :    Construction    of 

a  new   graving  dock   (at): 
XII,    52;    11   --    56;    11  - 
95;   18. 

—  Costs    of    establishment    : 

XTI,   56;  13. 
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Means   for   docking   and   repairing 

vessels  (continued)  : 
Dry  docks  (continued)  : 

-  Dimensions  of  the  work  : 

XII,    56;    12. 

-  Filling      and      emptying 

operations  :     XII,     56; 
13. 

-  X antes  :   Establishment  of  a 

dry    dock    (at)  :    XII,    95; 
14. 

-  Saint-Nazaire:   Enlargement 

of  the  dry  dock   (at):  XII, 
95;  12. 

Toulon  :    Graving    docks    in 
course       of       construction 
(at)  :    XTI,    52;    10,    11    - 
56;    10. 

-  Dimensions  of  the  docks: 

XII,   56;   10. 

-    Pontoon     gates     (The)   : 
XII,   56;   11. 

-  in  Italy:  XII.  52;  16^-59;  1,  4. 

-  Genoa,     Leghorn,     Messina, 

Naples,  Palermo,  Spezia, 
Taranto,  Venice :  Grav- 
ing docks  in  the,  ports 
(of);  dimensions  :  XII, 
59;  4,  5. 
Floating  docks  : 

-  Moorings  :  XII,  58;  11. 

—  Comparison  with  graving  docks 
in  matter  of  establishment, 
maintenance  and  working 
expenses;  advantages  and  dis- 
advantages :  XII,  52;  3,  9,*12 

-  53;  16,  30  —  55;  11  —  56; 
23  —   74;  18  —  76;  23  —  R. 
P.     307,    308,    309,    310,    311, 
313,   314,   317,   31i8,   390. 

-  Deflections  of  the  docks  :  XII, 

52;  3  —  53;  10  —  61;  10,    11 

-  R.   P.   310,  315. 

-  Displacement  of  water  :  XII, 
53;  23  —  58;  9. 
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Means  for   docking   and   repairing 

vessels   (continued)    : 
Floating  docks   (continued)  : 

—  Dimensions   of    floating   docks  : 

XII,    52;   8;    15,    H7>  —   53;   9, 
22  —  55;  4,  5,  7  —  56;  23  - 
57;  7  —  58;  4.   7  —  59;  3  - 
60;   4  —  76;  23   —  91;  6. 
-  Manner  the  dimensions  are 
to     be    determined  :    XII, 
53;   22. 

-  Life    of    floating   docks    :    XII, 
52;   4,    14   —  53;  29  —  57;  7 
-  59;  2  —  R.   P.  314. 
-  Form   (of)  :  XII,  57;  5,  7. 

—  Costs    of    establishment  :    XII, 

52;  8  —  53;  19,  21,  30  —  56; 
23,   25   —   57;   2  —  53;    12   - 
59;   2  —   60;   8   —   76;    23   - 
R.   P.    308,   309,   313. 
,    —  Costs  of  the  auxiliary  plant: 
XII,   53;   19  —  56;   24. 

—  Costs   of    maintenance  :       XII, 

53;  21,  #0—59;  2— R.   P.   314. 

-  Operating    expenses  :    XII, 

53;  30  —  R.   P.    314. 

-  Pumping       arrangements    : 

XII,   57;   8  —  58;   5,    9  - 
60;  1,  4  —  76;  24. 

-  Considerations      relative 

to  the  pumping  opera- 
tion :  XII,  61;  10. 
Draining  by  means  of 
pumps  with  vertical 
driving  shafts  :  XII, 
76;  24. 

-  Pumping  work   and   cost 

of    pumping  :    XII,    52; 
3  —  53;  21,  28,  30. 
—    Appliances     which     indicate 
the    deflections  :    XII,    52; 

3  —  53;   10. 

-  Means  of  indicating  the  wa- 
ter  levels  :    XII,    52;   2   - 
53;  10  —  58;  5  —  60;  1,  4. 
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Means  for  docking   and  repairing 

vessels  (continued)  : 
Floating  docks  (continued)  : 

—  Equipment  of  floating  docks: 

XII,  57;  8,   11  —  58;  5,  8 

-  60;   1. 

-  Lifting   capacity  :    XII,    52; 

2,   15,   17  —  53;  9,   14,    15 

-  55;    43    7,    8   --  56;    23 

-  58;  4,   7  —  59;  2,  3  — 
60;    3,    4,    6  --   76;    23'  - 
91;    6. 

-  Quickness   of    construction    : 

XII,  R.   P.   315. 

-  Relation      between      weight 

and  lifting  power  :  XII, 
60;  5. 

-  Coating  of  floating  dock  fa- 

ces :  XII,   53;   14. 

-  Rigidity  of  floating  docks  : 

XII,  61;  10,  11.  See-  also 
Deflections. 

—  Safety   of    floating    docks    : 

XII,  52;  10,  16  —  56;  3, 
27  --  57;  2  —  58;  12  — 
59;  2  —  R,  P.  314. 

-  Types    (Different)    of   float- 

ing docks  : 

-  Advantages     and     disad- 

vantages :  XII,  52;  14, 
16  --  57;  2,  4  --  59; 
2  —  60:  4,  6. 

-    with     open     sides  :    XII, 
57;  6. 

-  Double-sided    or    V    sha- 

ped floating  dock  : 
XII,  52;  14  --  57;  2, 
4  —  60;  4. 

-  One-sided  floating  dock  : 

XII,  52;  14  --  57;  2, 
4,  6. 

-  in       combined       sections 

(system       Clark       and 
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Means   for   docking   and  repairing 

vessels  (continued)   : 
Floating  docks   (continued)   : 

Standfield)  :  XII,  52; 
17  —  60;  4. 

—  Bolted     sectional     dock  : 

XII,    52;    14    -  -    57;    5 

-  61;  1,   10  --  R.   P. 
314. 

—  with     pontoons     between 

continuous    sides    (Ber- 
muda -dock)    :    XII.    52: 
14   --   57;    5   --    60;    7. 
-  Box  dock  :  XII,  60;  4  - 
61;    10. 

—  Composite     dock  :      XII, 

58;  4,  6. 

—  Salvage  dock  on  the  von 

Klitzing  system  :  XII. 
52;  3  —  53;  12. 

—  Floating     dock  :    on    the 

system  Clark  and 
Standfied  :  XT  I,  52; 
15,  17  —  53;  6  —  60; 
5. 

—  Advantages     of      this 
system  :  XII,  52;  17  - 
60;   5. 

—  Dewey       dock       :       XII, 

52;  14  —  53;  23  —  57; 
6  —  81;  10. 

—  Rennie      dock       :      XII, 

52;   14  —  57;  5. 

—  Self-docking    forms:  XIJ, 
t       52;    14,     16    -  -    53;    21 

-  57;  4,  €  —  58;  7  - 
59;  2    -61;    10. 

—  Havana   dock  :    XII,    60; 

7. 

-  («    Make-shifts    »    :     XII, 

59;   2 

—  Out-rigger    type   (Double 

sides)  :    XII,    59;    3. 

-  Pontoon-docks  :   XII,   52'; 

17,  18  —  60;  6,  7. 
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Means  for  docking 

vessels  (continued)  : 
Floating  </or/,->   (continued)  : 
-  in  Germany  :  XII,  59;  2. 
— .   Bremen  :    Dimensions    of 
the    floating  clocks  (at): 
XII,    91;  6. 

-  Description,        dimen- 

sions and  er.st  of 
the  floating  dock 
built  by  the  «  Ak- 
tiongi  {U'llsehaft  We- 
ser  »  :  Xlf.  53;  14 

-   91;   6. 

-  Hamburg:  Floating  dock 
in  combined  sections 
(at)  :  XII,  60;  6. 

—  The   floating   dock    of 

the  ((Stettiner-Mas- 
chinenban  Aktien- 
grsellseliai't  ((Vul- 
can >»  (at)  :  XII, 
53;  l.V 

—  The    Hlolnii    and    Yoss 

floating-dock  (at)  : 
XII,  60;  5. 

—  Kiel  :    Floating    dock    of 

40,000  tons  lifting  ca- 
pacity (at)  :  XII..  52; 
2  —  53;  3. 

Particulars  and  di- 
mensions of  this 
dock  :  XII  53;  9. 

-  Costs       of       auxiliary 

plant  :   XII,   53;   19. 
—  Quickness     of     handl- 
ing: XH,R.   P.   315. 

-  Cost    of    -maintenance 

of  the  floating  docks: 
XII,  53;  21. 

—  Wilhelmshaven  :    Cost    of 

maintenance  (at):  XIJ, 
53;  21. 
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Means   for   docking   and  repairing 

vessels   (continued)    : 
Floating  docks  (continued)  : 

—  in   North-America  : 

-  Existing    floating    docks    on 

the  coasts  of  the  United 
States  :  XII,  52;  6  —  55; 
4,  5  —  59;  2. 

-  Algiers   (New  Orleans)  :  Di- 

mensions, costs  of  esta- 
blishment and  lifting,  ca- 
pacity of  the  floating 
dock  (at)  :  XII,  52;  6,  8 
-  59;  2. 

-  Great   Lakes  :  Existing  float- 

ing docks  (on  the)  :  XII, 
52;  6  —  55;  7.  8. 

-  Manila    (Philippines):  Float- 

ing dock  (of):  XII,  59;  2. 

-  Olon,gapot(  Philippines)  :  Di- 

mensions and  cost  of  esta- 
blishment of  the  dock 
(at)  :  XII,  52;  6,  8  —  55; 
8, 

-  Trinidad     (Cuba)  :     Lifting 

power  of  the  dock  in  com- 
bined sections  :  XII,  60; 
•6. 

-  in  South- America  : 
in  Brazil   :  Docks  in   combined 
sections;     lifting     capacity     : 
XII,   60;  6. 

in    Chili    :    Floating    dock    at 

Valparaiso  :   XII.    R.    P.   314. 

in    Peru    :    Dock    in    combined 

sections     at     Callao;     lifting 

power  :  XII,   60;   6. 

—  in   Great-Britain:  XII,  57;   15.    | 

—  Floating  docks  on  the  River 
Tyne  :  XII.  53;  19  —  57; 
7, 

-  Cost   of    auxiliary   plant  : 
XII,  53;  19. 

—  in  Austria-Hungary : 

-  Fiume   (at)  :   Floating  dock 
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Means  for  docking   and  repairing 

vessels  (continued)  : 
Floating  docks  (continued)  : 

constructed  for  the  Hun- 
garian   Government  :    De- 
scription   and    dimensions 
of  the  dock  :  XII,   52;    15 
-  5S;  1,   6  —  R.  P.   3a,4. 
-    Costs    of    establishment  : 
XII,  58;   12. 

—  Mooring     by     means    of 

booms  :    XII,    58;    11. 

—  Pola  (at)  :  Lifting  capacity 

of  the  floating  dock  : 
XII,  59;  2  —  60;  6. 

—  Suez  Canal  Company :  Floating 

dock    (of    the)  :    XII,    R.    P. 
316. 

-  in  Spaing 

-  Barcelona  :    The    depositing 

dock   (of)  :  XII,  60;  7. 

-  in   France  : 

—  Design    for  a  floating  dock 

at  Havre  :  Explanation  of 
the  conditions  for  the  use 
of  a  floating  dock  and 
consequences  deduced  : 
XII,  52;  12  —  56;  23. 

-  in  Italy  :  XII,  52;  16  —  59; 

1,    3. 

—  Genoa  :  Floating  dock  of 
the  port  :  XII,  59;  3, 
6  —  60; 

—  Venice  :  Floating  dock  of 

the   port;   :    XII,   59;   3. 
-  Ferro-concrete       dock 
proposed      for      the 
port    :    XII,    59;    2.^ 

-  in  Norway  : 

-  Christiania  (at)  :  Lift- 
ing power  of  the  float- 
ing dock  :  XII,  60;  6. 

—  in      Netherlands      and      Dutch 

Indies  :  XII,  52;  17  —  60; 
1. 


—  152  — 


MEA 

Means  for  docking    and  repairing 

vessels  (continued)  : 
Floating  docks  (continued)  : 

—  Amsterdam    (at)     :    Lift- 

ing capacity  of  the 
floating  docks  :  Xli, 
60;  6. 

—  Rotterdam     (at)     :    Con- 

struction and  working  j 
of  the  floating  docks  :  ! 
XII,  60;  1,  4. 

—  Costs       of       auxiliary 

plant  :  XII,  53;  21. 
• —  Dimensions    and    lift- 
ing capacity   of  the 
docks  :  XIT,  76;  23. 

—  New    dock-pumps   dri- 

ven  by    electricity    : 
Ml,    53;    19. 

—  Sabang   (Dutch    Indies)    : 

Lifting;  power  of  the 
floating  dock  (at)  : 
XII,  60;  3 

—  Soerabaja      (Dutch      In- 

dies) :  Description  of 
the  floating  dock  in 
course  of  construction 
for  the  port  :  XII, 
52;  17  --  60;  2,  4. 

—  Tandjong-Priok     (Dutch 

Indies):    Lifting   power 
of    the    floating    dock 
(of)    :   XII,    60;   3. 
Means    for    removing    rock    tinder 
water    :    XII,    45;    9,    10   -  -    79; 
1,   10,   11,    14,    16,   20,   28  -- -  80; 
1,  6  —  81;  1  —  82;  1,  12,  17  - 
83,;   1,   26  —  84;   1,   20  —  85;   1, 
11  —  86;  1,  2  —  88;  1  —  R.  P. 
350,  351,  354,  3'57,   358.   See  also 
Dredges  (High-powered). 
—  Excavation   of   rock   under  wa- 
ter :  Cost  (of  the)   :  XII,  79; 
21,  23,  26  —  81;  2  —  R.   P. 
354,   355,   357,    358. 
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Means    for    removing    rock 
water    (continued)    : 
— •  by     drilling     and     blasting; 
"cost  (of  the)   :  XII,  R.   P. 
364,     357,     358.     See    also 
Boring:    Drilling;    Drilling 
machines. 

-  by    means    of    chisel    boats; 

cost  (of  the)  :  XII,  R.  P. 
352,  354.  See  also  Stam- 
ping ;  Stamps  (Chisel 
boatH 

-  Efficiency   :   Ml.  79;  20,  21, 
26   -      82;    20,    23,    26. 

-  Rock-breakers  :  XII,   79;  11,  2/0, 
26,   2.8  —   81;  2  —  82;   18  - 
83;    27    -        88;    5.    See    also 
Stamps   (Chisel   boats). 

-  Satisfactory    conditions    un- 

der    which     rock     cutters 
can   be  used    :   XT  I,   79;  '20 
-  88;  5. 

-  Rock-breaker  «  Caumsett  »: 

Performance      (of     the) 
XII,  82;  23. 

—  Rock-breftkera  «  Lobnitz  »: 
XIT,  79;  11,  2;0,  21,  26, 
28,  29  —  81;  2,  4,  6,  9  - 
82;  18  -  -  84;  -6,  9,  11, 
15  —  85;  11,  12  —  R.  P. 
.V>1,  354. 

Advantages  :   XII,    R.    P. 
352,   354. 

—  Comparison     with      dril- 

ling    machines  ;      XII, 
R.   P.   351. 

—  Cost    of    a   Lobnitz   brea- 

ker :  XIT.   79;  23. 
• —  Cost    of    operating  :  XII, 
79;    23,    25,    26,    29    - 
81;  4,   8,   10,    11,   13  - 
82;    19,    21. 

—  Appliance  made  at  the 
Iron-Gates  (Lower  Da- 
nube) :  XII,  84;  15, 
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Means    for    removing    rock    under 
water    (continued)    : 

Ram  of  a  special  type 
employed  by  the  Sub- 
marine Company  of 
New  York;  advanta- 
ges :  XII,  82;  22. 

-  Disposition     of     the     ca- 

bles :    XII,    82;    22. 
Plant    fitted   on    a   spe- 
cial   boat;    advantages  : 
XII,  81;  9. 

-  Efficiency   :    XII,    81;    10 

-  82;  19,   20  —  85;  12 
-    R.    P.    352. 

-  Wearing  out  and   renew- 

ing of  the  points  of 
the  rockcutters  :  XII, 
81;  6,  10  —  82;  22  — 
84;  IS  —  85;  12. 

-  Rock-breaker    on    the    Tun- 

hard   system  :   XII,    84;   7. 
-  Removal     of    submarine    rock  : 
Cost    (of    the)  :    XII,    79;    10, 
15,    17,    20,    25,    28   --   R.    P. 
354,    355,    357,    358. 
— *  Comparative    coat    of    irock 
removal    under    the    diffe- 
rent    systems  :     XII,     79; 
21,   25  —  81;   2,  11  —  82; 
29. 

—  Employment  :  of  a  movable 
compressed-air  caisson  :  XII, 
83;  26. 

-  of  explosive  charges  laid   in 

large  cavities  :  XII,  84; 
2,  3. 

-  of      explosive     charges    laid 

on  the  surface  of  rock 
(Austrian  blasting  me- 
thod) :  XII,  84;  5  —  88; 
7,  15. 

—  of    a    diving    bell  :    XII,    84; 
2,   5. 
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Means    for    removing    rock    under 
water    (continued)    : 

—  of     a     ladder    dredge :    XII, 

R.  P.  355.  See  also  Dred- 
ges. 

—  of  shots   fired   in   bored   ho- 

les :  XII,  82;  17  -  -  83; 
28  —  84;  2,  3,  4,  10,  11, 
13,  20  -r  88;  1,  7,  14. 

-  Disadvantages  :   XII,    83; 

28. 

-  Efficiency  :   XII,    88;    18. 

-  Explosives    used;    quanti- 

ty and  quality  :  XII, 
88;  16. 

-  Trauzl's     method    to    de- 

termine the  explosive 
efficiency  :  XII,  88; 
16. 

—  of    rock-breaking    machines  : 

XII,  82;  17,  18  —  83;  27, 
28  —  84;  2,  6,  7,  10,  15, 
20  -  85;  12.  See  also 
Rock-breakers  ;  Stamps 
(Chisel  boats). 

—  of   the    method    by    drilling 

and  blasting  from  the  sur- 
face :    XII,    82;    17,    23   - 
84;   3,    4,   9,    12,    13   —  88; 
2. 

-  Drills  :  XII,  79;  11,  12,  13,  14, 
2i3  --  84;  3,  4,  11,  12.  See 
also  Drilling  machines. 

—  Submarine  drills  of  the  In- 

gersoll-Rand  type  :  XII, 
79;  20,  21,  23,  27  --  82; 
25  —  84;  1,  5,  12,  18. 

—  Comparison    with    rock-brea- 

kers :  XII,    79;  26. 

—  Drop  -pclrills;          Percussion 

drills  :  XII,   79;  14   21,   25 

-  82;   23  —  88;  2. 
-  Revolving    drills  :    XII,    84; 
4. 
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Means    for    removing    rock    under 
water   (continued)    : 

—  Drilling  :    Platform    method    of 

submarine  drilling  :  XII,  79; 
13  —  82;  23  —  84;  3  —  88; 
3,  9. 

—  Submarine    drilling    called  : 

American      blasting      me- 
thod :  XII,   79;   12,   15,   29 
-   82;    23   —   83;    3,    4,    9, 
11. 
—  English   blasting  method: 

XII,  84;  4. 

—  German   blasting   method: 
XII,   84;  5. 

—  Drilling    and    blasting  :    Satis- 

factory conditions  for  the 
use  (of)  :  XII,  79;  20. 

—  Cost  for  drilling  and  explo- 

sives :  XII,  79;  11,  21,  23, 
25,   27  —  81;   4,   12,   13  - 
82;  18,  26,  28  —  83;  28  - 
88;  16,  19. 

—  Methods  for  removing  rock  un- 

der  water  : 

—  American   blasting   method  : 

XII,     79;     13,     15,     29 
82;     23  84;    3,     43     9, 

11. 

—  Austrian    blasting   method    : 

XII,  84;  5  —  88;  7,  15. 

—  English     blasting     method   : 

XII,  84;  4. 

—  French     blasting     method     : 

XII,  83;  26  —  84;  4. 

—  German    blasting    method    : 

XII,   84;   5. 

—  Drilling  machines  ( Submarine) : 

XII,  79;  13  —  82;  23,   25,  27 

-  83;  28  —  84;  1  —  88;  2,  7 

-  R.   P.   351. 

—  Requirements     essential     to 

submarine      drills  :      XII, 
79;   14. 
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Means    for    removing    rod-    under 
water  (continued)    : 

—  Comparison    with    the   rock- 

breaker  «  Lobnitz  »  :  XII, 
R.  P.  351. 

—  Comparison    between   piston- 

drill  machines,  hamer- 
drilling  machines,  rota- 
ting drilling  machines 
and  electric-driven  ma- 
chines :  XII,  88;  7. 

—  Drill-steel    used    in    the   ma- 

chines :   XTT.   88;  ,13. 

—  of     the    type     «    Cyclop    »   : 

XTT,   88;  2. 

—  Undermining  process  :   XTT.  82; 

17.    See   also    Employment    of 
shots   fired   in    bored   holes. 

—  Stamping  :   XII,   83;   26,  27,   28 

-  84;  1  —  H.  P.  352,  354. 
-  Stamps    (Chisel     boats)  :     XTT, 
79;   25  —  83;   27  —  84;   7  - 
88;  2,   7.   See  also  Rock-brea- 
kers. 

-  Comparison  with  drill-boats: 

XII,  79;   25,    27. 
—  Rock-crushers.    See   Stamps. 

—  Rock-removal  : 

-  in   Austria-Hungary  : 

—  on  the  Danube  :  XII,  84; 

2,   4,   8,   20. 
- —  at  the  cataracts :  of  Luez : 

XII,  84;  6,  7. 
—  of  Stenka,  Kozla-Doj- 
Ka,    Islaa-Tachtalia, 
Trie*  :    XTT,    84;    8. 
-  at  the  Iron   Gates  :   XTT, 
79;    15,    19,    21    -  -    84; 
1,    6,    8,    15    -  -    R.    P. 
357. 

—  Boring   ship   used    at  the 

Iron    Gates  :    XII,    84; 
12. 

—  Sounding    ship    used    at 
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M('an$    for    removing     rock    under 
irate  r   (continued)  : 

the    Iron    Gates  :    XII, 
84;    10. 

-  Watertight       fuses       em- 

ployed    for    the    blast- 
ing  :  XII,   84;   14. 

-  Use  of  the  Lobnitz  rock- 

breaker  :    XII,      84;    9, 
15. 

-  in   France  and  (Colonies   : 

— •  in  Corsica  : 

—  at  Bastia  :  Rock  work 
by       means      of      a 
stamp         dredger    : 
XII.   95;   20. 
-  in   France  : 

-  Subaqueous   rock-removal 

works  :   XII,    83;  26  - 
84;   4. 

-  1  Removal      of      rock       by 

stamping  :  XII,  83;  2»6, 
28   —    95;    13,    14. 

-  Use    of    a    movable    com- 

pressed-air       caisson    : 
XII,   83;   26. 
—  Rock-removal    works  : 

-  on  the  Loire:  XII,83;27 
-  95;  13,   14. 

—  at  Brest  :  XII,  83;  27. 

-  at    Nantes  :    XII,    83; 

27. 

-  at  Nice  :  XII,   8?,  27. 

-  in  Germany  : 

-  on    the   Rhine  :    XII,    84; 

2,   4. 

— •  in      (treat-Britain      and      Colo- 
nies : 

-  Aberdeen    :    Rock-cutters 

(at)  :   XII,   R.   P.    351. 

-  Blyth     :         Rock-removal 

(at)  :   XII,    79;  21,   25. 

-  Malta:    Rock-cutter    (at): 

XII,   79;  20. 
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Means    for    removing    rock    under 
water    (continued)    : 

—  Manchester  Canal:  Rock- 
breakers     Lobnitz      (in 
the)  :    XII,    81;    2. 
—  in  Italy  : 

-  Bari     harbour  :     Lobnitz 

rock  -  remover          and 
stamp    employed    (at)  : 
XII,   85;   11,    12. 

-  in   Xorth-America  : 

-  in   Canada : 

-  St -Lawrence       River  : 

Rock  and  glacian 
boulders  removal 
(on  the)  :  XII,  84; 
9,  11  --  R.  P.  3;57, 
358. 

—  Panama  Canal :  Rock  re- 
moval works  (on  the)  : 
XII,  84;  1,  4. 

-  Cost   for  drilling  and 

explosives  :  XII, 
79;  11  --  82;  27. 

-  Use     of  :      well-dirills; 

performance         and 
cost  :    XII,    82;    29. 
—  Lobnitz      rock-cut- 
ter :    XII,    81;    2 

-  82;    18,   20. 
-  the  drill-boat   ((Te- 
redo »  :  XII,  82; 
24. 

-  Performance    of    Lob- 

nitz     rock-breaker  : 
XII,   82;  20. 
-  in  the   United  States  : 

-  Rock  removal   under  water  : 

XII,  82;  1,  17. 

-  Undermining       process    : 

XII,  82;  17  —  84;  2. 
— .  Rock-breaking     machines 
(by)  :   Xir,   82;   17,    18, 
23. 
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Means   for  removing    rock    under 
water    (continued)    : 

—  Drilling      and       blasting 

from  the  surface  :  XII. 
82;  17,  23. 

—  Rock-removal  works  : 

-  Aliens  Bar   (near    Hobbs 

Island)  :  Excavating 
through  rock  -  ledges 
(at)  :  XII,  4;  3, 

-  Hell    Gate  :    Removal    of 

the  Hallet's  Point 
Reef  (in  the)  :  XII, 
84;  2. 

—  ->ew    York    State    Barge 

canal  (on  the)  :  use  of 
Lobnitz  rock-cutter  : 
XII,  82;  18. 

—  in  the  harbours : 

-  Boston     Harbour  :     XI J, 

81;  2  —  82;  23  —  84; 
2. 

—  Bangor,    Maine  :    Perfor- 

mance of  the  rock- 
breaker  «  Cnmmsett  » 
(at)  :  XIT,  82;  23. 

—  Black      Rock      Harbour, 

Buffalo  :  Rock-removal 
operations  (in)  r  XII, 
79;  25  --  82;  18,  22, 
25. 

—  New      York      Harbour    : 

Flood  Rock  removal 
(in)  :  XII,  82;  17. 

—  Rock-breaker    used    in 

deepening         work 
(at)  :    XIT,    82;    23. 

-  San    Francisco    Harbour: 

Removal  of  the  Bios- 
son  Rock  (in)  :  XII, 
84;  2 

—  Removal   of   the   Arch 

Rock  and  Shag 
Rock  (in)  :  XII, 
81;  2. 
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Means    for    removing    rock    under 
water   (continued)    : 

—  in  Rivers  : 

—  Columbia  River   (on  the): 

XII,   84;   7. 

—  Detroit    River  :    Cost    of 

drill     boat     work      (on 
the)  :   XII,   82;   28. 

-  Hudson    River   (on   the)  : 

XII,  84;  1. 

-  Mississippi       (on      the)   : 

XII,   84;   1. 

-  St-Mary's    River,    Michi- 

gan    (on     the)   :     XTT, 
79;   21,    22 

-  in  Russia  : 

-  Special     apparatus     for     re- 

moving all  kinds  of  rocks, 
snags  and  other  obstacles 
in  the  river  beds  :  XI F, 
44;  22. 

-  Rook-reihova]    work    on    the 

Black  Sea  :  XIT,  R.  P. 
365. 

-  in    Spain  : 

—  Removal   of   submarine   rock 

in  ports  :  XIT,  81;  1,  4, 
6,  8. 

-  Aviles    (at)  :    XII,    81;    3. 

-  Bilbao   (at)  :  XII,    81;   8. 

—  Cantabrian    Sea    (on    the 

coast     of     the)    :    XII, 
81;   2,   7,   9,    13. 

—  San    Estaban    de    Pravia 

(at)  :  XII,  81;  7. 
—  on   the   Suez  Canal  : 

—  Rock-removal    works  :    XII, 

84;  1  —  R,  P.  353,  354. 

—  by        stamping        (chisel 

boats)  :  XII,  83;   28  - 
R.    P.    354. 

—  Use     of    the     Lobnitz    rock- 

breaker  :     XIT,     81 ;    2    - 
84;    7  —  R.   P.   35. 
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Means    for    removing    rock    under 

water   (continued)    : 
—  in  Sweden  : 

—  Explosives    employed;    work- 

ing capacity  :  XII,  88; 
16,  18. 

—  Rock-removal   by  loading  of 

drill-holes  made  by  hand- 
power  :  XII,  88;  1. 

—  Rock-removal       under      wa- 

ter :  XII,  88;  1,  19  —  100; 
5,  23. 

—  Submarine    blasting    method 

used  in  Sweden  :  Descrip- 
tion (of  the)  :  XII,  88;  3. 

—  Use      of       drilling-machines 

(Drilling  platform;  steam 
boiler  barge;  drill-steel; 
working  method;  position 
of  the  drilling-holes)  : 
XII,  88;  23  7,  9,  11,  13, 
14. 

—  Rock   removal  works  : 

—  in  the  harbour  :  of  Got- 
henburg :  XII,  100; 
23. 

-  of  Stockholm  :  XII, 
100;  5,  6,  14,  17, 
18. 

-  011     the    Trollhattan    Ca- 
nal :  XII,  88;  3,  7,  19. 
—  Diredging  of  the  rock- 
debris   :     XII,      88; 
19. 

—  Use  of  rock-breaker   : 

XII,   88;  3. 

—  Use      of       piston-drill 

machines  on  plat- 
forms :  XII,  88,  2, 
7. 

Mechanical    equipment    of    ports : 
XII,  48;  14  —  70;  1  —  71;  1  - 
72;  1  —  73;  1  —  74;   1  —  76;   1 
—  77;  1  —  78;   1  —  R.   P. 
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Mechanical  equipment  of  ports 
(continued)  : 

—  Lifting  appliances  :  XII,  21;  3, 
9  —  22;  8,  9.  10,  12,  15,  17, 
19  --  23;  6,  11  --  236zs;  3, 
7,  12  --  27;  6,  9  -  -  R.  P. 
257. 

—  Derricks  :   XII,    72;    1,    8  - 

73;   29,    38  —   74;   5. 

• —  Derrick-lighters    :    XII,    70; 

—  Portable    conveyors  «ant»: 

XII,   73;  31,  36. 

—  Elevators   :     XII,    70;    2    - 

71;  26,  27  —  72;  4  —  74; 
2,  7,  12  —  R.  P.  327.  See 
also  Hoists ;  Machinery 
for  handling  grain. 

-  Ladder  lift  :  XII,   97;  5. 

—  Portable      conveyors 

«   ant  »  :   XII,   73;   31, 
38. 

—  Cranes  : 

-  Braking    (of)  :    XII,    71; 

10,    11,    1.2,    14,    15    — 
73;  24,  25,  SlT1  —  76;  8. 

—  Cabins      (of     the)  :     XII, 

71;  9  —   73;  5,    11,   36. 

-  Capacity    (of)  :    XII,    22; 

17.   See>  also  Power  (of 
the). 

—  Chains   and  ropes    :   XII, 

73;  11,   36  —  74;  7. 

—  Characteristics    (of    the): 

XII,   73;   3. 

—  Control      and      consump- 

tion :    XII,    73;    15. 

—  Flat  strand   steel    rope    : 

XII,   71;   8. 

-  Head    pulley     altitude     : 

XII,    73;    6,    35. 

-  Height  below  the  foot  of 

the    jib  :     XII,     73;    5, 
35. 
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Mechanical     equipment     of     ports 

(continued)    : 
Cranes  ( continued)    : 

-  Hook        of        the       tac- 

kle :  XII,  71;  9  —  76; 
9. 

-  Number   (of)   in   a   port  : 

XII,    22;   18  —   73;   2. 

-  Motors  and  mechanism    : 

XII,  71;  5,  7.  8,  9,  13, 
It?  -  73;  12,  15  —  74; 
3,  5  —  76;  3,  6,  8. 

-  Power      (of     the)  :     XII, 

70;  2,  3  —  71;  2,  6,  13, 

16,  17,   26.  —  73;  5,    8, 
37  —  74;  3,  7  —  76;  4, 
6,    10,    12,    14,    15,    21, 
22  —  91;   G.    13  —  93; 
4  —  97;  4,  G  —  100;   5, 

12,  16  —  101;   10. 

-  Prime     co.,t     (of)  :     XII. 

73;   27,    37—76;   10,    12. 

—  Radius     of     crane    jibs  : 

XII,  71;  7,  16  --  73; 
6.  35  -  -  74;  5  --  76; 
8,  13. 

—  Reasons    why    cranes   are 

not  used  in  America  : 
XII,  72;  2. 

-  Speed    :      XIT,       71;       7, 

13,  17  73;    8,    10, 

17,  21,   36  --    74;   6    - 
76;   9,    13. 

-  Supervision    by    the   dri- 

ver :     XII,     73;    11,    36 
-  74;   6. 

-  Time   (total)   worked   per 

annum  :     XII,      73;    28, 
37. 

—  Traffic  handled   per  yard 

run  of  quay  :  XII,  73; 
28. 

-  Trials   (of)  :  XIT.   71;  17. 
—  Unloading    capacity:  XII, 

73;   27. 
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rr////'y»;/M'/if       of       potts 

(continued)    : 

(continued)    : 
—    operated      by     man-power   : 
XII,    70;    1    -  -    71;    2,    14, 
26   --   76;    4  —    100;   5  - 
101;   10. 

-  Wall  cranes  :   XII,   70;   2  - 

71;   13,   26. 

-  with    buckets  :    XII,    22;    10 

-  70;  2  —  71;   14  --  73; 
6,   9,  20,  21,  22,  24,  36  - 
74;  7  —  76;  10.  11,  14,  20; 
22  --    78;    4,    61  —    97;    7. 
See       also      Cranex      with 
grabs. 

\Yi-iglit    and    rapacity    of 
the    IntrkeN  :    XI I,    71; 
14   -  -   73;    9.    36. 
tor    handling    coal.    See   Ma- 
chinery for  handling  coal. 

-  Traii-pnrtiT      cranes  d     XH, 

70;  2,  3  --  71;  If,  —  73; 
33  --  76;  10  —  78;  4,  5. 
See  also  Travelling  cra- 
nes. 

—  Comparison     with    swing 
cianos  :   XII,    71;    15. 

-  Lowering    cranes  :    XII,    70; 

2  —   71;   15. 
Electric   cranes  :   XII,    53;    6 

-  58;   10  --   70;   1   --  71; 
4,  13.   16,  26  —  73;  7,  12, 
14,    22,    36   --    74;    3,    5,   6 

-  76;    3,    4,    6    --    91;    13 

-  95;   17,    19   --   97;   4  - 
100;    5,    12.    16. 

-  Safety    appliances  :    XII, 

73;    24,    37. 

-  Advantages  :    XII,    71;    5 

-  73;   15. 

-  Control      and      consump- 

tion :    XII,     71;    13    - 
73;  20,    24,   25  —  74;   5 
—  76;   8. 
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Mechanical     equipment     of     ports 

(continued)  : 
Cranes  (continued)    : 

—  Motors  and  mechanism    : 

XII,   73;   18,   21,  36,  37 
-  74;   3,   5  —  76;  8. 

—  Precision  of   movement    : 

XII,   73;  25,  37. 

—  Price     of    the    current    : 

XII,    73;    15. 

-  Fixed    cranes  :    XII,     72;    8 

-   74;    5,    14   —   100;    5   - 
101;    10. 

—  Jib  cranes  :  Capacity   (of)    : 
XII,   74;  2. 

-  with     special      monkey    : 

XII,  74;  5. 

—  with     fixed    jibs    :    XII, 

70;   2  —   74;   5.       • 

—  with  reach  able  to  be  ad- 

justed :   XII,    70;   2    - 
71;    7   —    73;    7,    35   - 
74;    4,    5    --   76;    22   — 
R.    P.    32)8. 

-  Floating    cranes  :    XII,     70; 

2,  3  —  71;   16  —   72;  8  - 
73;    4,    12,    363    37    —    76; 
12,   13,    14,   20  —   91;  5. 

-  Comparison  with   travell- 

ing cranes  :  XII,  73; 
4. 

—  Dimensions     and     equip- 

ment of  the  pontoons; 
height,  radius  and  po- 
wer :  XII,  70;  3  —  71; 
16  — .  73;  5,  6,  7. 

—  Electric    floating    cranes: 

XII,    73;    12. 

-  heavy  loads   (for)    :  XII, 

76;  14. 

—  Stability  of  the  pontoon: 

XII,   71;   17. 

-  Steam    cranes  :    XII,    73; 

16. 
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Mechanical     equipment     of     ports 

(continued)    : 
Cranes   (continued)    : 

—  Heavy     duty     cranes  :    XII, 

70;  2  —  91 ;  5,  1,3  —  93;  4. 
See  also  :  Machinery  for 
handling  heavy  loads. 

—  with    grabs  :    XII.    70;    2    — 

74;  7  —  R.    P.   325, 

—  Hydraulic   cranes  :   XII,    70; 

1  -  -  71;  3,  4,  26,  27  — 
73;  12,  16,  3'G  —  74;  3,  5, 
9  —  76;  3  —  91;  5. 

-  Control      and      consump- 

tion :    XII,    73;    17,    36. 

-  Po\ver    works  :    XII,     73; 

13. 

—  Prime  cost  of  setting  up 

hydraulic    power    plant  : 
XII,  73;  14. 

—  Length        of        hydraulic 

main  :    XII,    73;    14. 

-  Motors  :    XII3    73;    16   — 

74;    3  —  76;  3. 
—  Armstrong      system     : 
XII,    71;    3." 

—  Precision    of    movements: 

XII,    73;    17,    36. 
—  Works  producing  hydrau- 
lic   pressure  :    XII,    73; 
13. 

-    Imck  '  cranes  :    XII,    R.    P. 
322, 

-  Portal   cranes  :    XII,    22;    12 

-    70;    2    --    71;   4,    7    - 
73;    3,    35    -  -    76;    7,    9    - 
91;   13  —  97;  4  —  100;  5, 
12,   16  —  R.    P.    321. 

-  for    the    equipment    of    drf 

do^  rnd  floating  docks. 
See  Means  for  docking 
and  repairing  vessels. 

-  for      handling     of     package 

freight  :  XII,  R.  P.  329. 
See  also  Machinery  fo»r 
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Mechanical     equipment     of     ports 

(continued)  : 
Cranes  (continued)   : 

handling    general    (-.airgo 

-  Pillar  cranes  :  XII,  73:  4. 

-  Travelling    cranes    :    XII, 71; 

3,    13,    26  —   73;    3,    6,    37 
-  76;  3.  See  also  Electric 
Cranes;  Hydraulic  Cranes; 
Steam  Cranes. 

-  erected    on    a    quay    em- 

bankment :      XII,      22; 
19. 

-  Comparison    with    floaty 

ing    cranes  :    XII,     73; 
4. 
Radius   (of)  :  XII,   73;  6. 

-  Semi-Portal      cranes    :   XII. 

22;  19  —  70;  2  —  71;  4,  6 

-  73;    3,    36    -  -    109;    16, 
•   23. 

—  on  the  roof  of  the  sheds  : 
XII,  70;  2  —  74;  2—  100; 
23. 

-  Swing    cranes  :    Comparison 

with  transporter   cranes    : 
XII,   71;   15. 

-  Steam    cranes  :    XII,     70;    1 

-  71;  2,  26  —  73;   12,  15, 
3-6  —  76;  4,   6,   12,   20,    21 

-  100;   5   --    101;   10,    13, 
1&. 

-  Control      and      consump- 

tion :    XII,    73;    15,    38. 

-  Motors    and    mechanism  : 

XII,  73;  15  —  76;  6. 

-  System   Brown    (of   the)  : 

XII,    71;  4,    13. 

-  Lifts:    XII,    71;    20,    26,    27    - 

76;  4  —  100;  16  —  R.  P.  324. 
See  also  Elevators. 

-  «  Poulsons  »    (Elevators)  :  XII, 

73;    32. 
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M  celt  <n\ical     equipment     nf     ports 
(continued)    : 

-  Transporter    bridges  :    XII,    22: 

13,  15  -  -  100;  5.  See  also 
Transported  cranes. 

-  Bridges  cranes.  See  Transporter 

bridges. 

-  Elevating    ramps  :    XII,    70;    3 

-  72;  "a. 

-  Titan    cranes:    XII,    71;    16,    26 

-  73;   29  —  93;  5. 

-  Hoists.  See  Lifts. 

-  Quay    and    warehouse    winches  : 

XII,    70;   2   —   71;    20,    26,   27 

-  72;    1. 

-  Conveyors.  See  Transporters. 

-  Band    transporters.    See  Trans- 

porters. 

-  Skops  :     Cranes     (with)  :      XII, 

73;  22,  25,  27,  34,  36  —  78; 
4.  See  also  Cranes  u'ith  Inir- 
kei*. 

-  Cadet  skeps  (with  automa- 
tic discharge)  :  XTI,  7»; 
22. 

-  Capstans    (hydraulic    and    elec- 

tric) :   XII,    12;   14  --   15;   10 

-  71;  22,  27  —  74;  2,   13  - 

-  76;  5  —  78;  5  —  97;  5  - 
100;   12. 

-  Electric    travelling    cars  :    XII, 

70;  3  —  71;  27. 

Tra veiling   platforms  :   XII,   22; 
15,   18  —  23;  11  —  27;  9. 

-  Conditions     required     for     the 

machinery  in  the  ports  : 
XII,  R.  P.'  320,  322. 

-  Conveyors.  See  Transporters. 

~-  Hand  trucks  :  XII,  70;  3  —  72; 
1. 

-  Trucks  :  XII,  70;  3  —  72;  1. 

-  System    of    diverging  tracks   to 

clear  away  unloaded  goods  : 
XII,  73;  28. 
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Iff'chanjeal     equipment     of     ports 
(continued)  : 

-  Distribution   of   electric   energy 

over  port  quays  :  XII,  73; 
32. 

-  Ladder  with  slides  :  XII,  78;  6. 

-  Machinery   for    handling   heavy 

loads  :  XII,  70;  3  —  71;  16, 
26  --  73;  28,  38  --74;  14. 
See  also  Cranes  :  Heavy  duty 
cranes. 

-  Motive     power      (of)  :     XII, 

73;   29,    38. 

-  High-power   machines.    See  Ma- 

chinery for  handling  heavy 
loads. 

-  Machinery       for       transferring 

miscellaneous  or  package 
freight  or  cargos  :  XII,  R. 
P.  319,  322,  324,  32)6,  328. 

-  Derricks  used  for  handling  car- 

go :    XII,    71;    19   —   72;    1   - 
76;    11. 

-  Masts  used  for  the  purposes  of 

the  cargo  :  XII  71;  19  —  72; 
1  —  76;  11.  ] 

-  Equipment  of  warehouses:  XII, 

70;  2—71;  20,  27  —  73;  30, 
32,  33  —  77;  6,  7,  <8. 

-  Appliances       dealing       with 

special  cargos  (meat,  but- 
ter, fruit,  etc.)  refrige- 
rating machinery  :  XII,* 
74;  2,  14. 

-  Machinery    for   handling  : 

-  Passenger's     luggage  :    XII, 

70;    4   —    73;    19,    33. 

-  Bananas  :  XII,    70;  4  —  72; 

4,  8  —  R.   P.   262. 

-  Coffee  :  XII,   R.    P.    263. 

-  Grain    :  XII,  70;    1    3   --    71; 

14,   24   —  72;  5  —  73;  30, 
31,   38  —  74;    2,    12,   14   - 
76;    14,    15   —   77;    1. 
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Mechanical     equipment     of     ports 
(continued)    : 

-  Storage    and    handling    : 

centralisation  of  the 
loading  apparatus  (ar- 
rangement of  a  com- 
mon plant,  equipment 
on  general  uniform  li- 
nes), or  independent 
equipments.  Gompiari-, 
son  relating  to  the  es- 
tablishment and  work- 
ing cost  :  XII,  77;  2. 
—  Denny's  improvement  for 
the  emptying  applian- 
ces of  silos  and  floor 
storage :  XII,  22;  13. 

-  Elevators  :    XII,    22;    11, 

1-2  —  23tfm;  3,  5,   7  — 
71;  243   27   --   72;    4  - 
73;   31   --   74;  2,    12  - 
76;    15   --   77;   2,    4. 

—  reinforced         concrete 

(of)  :  XII,   72;  5  - 
76;    15. 

-  carrying  of   the  grain 

in  a  current  of  air  : 
XII,    74;    12. 

—  fixed  on  the  quay,  so- 

called     bucket     lad- 
ders   :   XII,    76;    15. 

—  floating          elevators 

(bucket     ladders)     : 
XII,    76;     15,    20. 

—  Bucket         elevators    : 

XII,  70;  3  —  71;  24 

-    74;   12  —  77;  7. 
-  floating  :    XII,    70; 
3  —  74;  12. 

-  Pneumatic   elevators    : 

Xn,  70;  3  —  71;  24 

-  74;  12  —  76;  15. 

—  Advantages    of    the 

system     :     XII], 

74;    12. 
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Mechanical     equipment     of     ports 
(continued)  : 

—  floating       pneuma- 
tic     elevators     :l 
XII,    76;    15. 
—     of  the  Duck- 
ham    system    : 
XII,     71;     24. 

-  Capacity     (of     the)     : 

XII,    71:    24,    25    - 
76;   15,    16  —   77;    7. 
with    silos  :    XII,     76; 
15    -      77;    7,    9,    10. 

—  Special       machinery       for 

handling       grains       in 
hulk  :    XII,    22;    13    - 
77;  31,   38. 

-  System  used    in   America: 
XTT,   70:   4   --    72;   4. 

—  Conveyors     or     1  r;ui-imr- 

ter    bdts  :    XII.     70:     3 
-   72:  6          73:  30,  32, 

38   --   74;    2.    14   -      77: 

4,    7,    11,    12. 

-  Machinery  for  handling  coal  : 
XII,  70;  4  --  71;  21  -  -  72; 
6.  7  --  73;  7,  9,  33,  35,  37, 
38  --  74:  2,  7,  9,  11  --  76; 
14,  16,  19  —  77;  6  —  R.  P. 
324,  325. 

—  Loading     apparatus     of    the 

Clark     system:     XII.     73; 
34. 

—  Loading    of    the    Lewis    and 

Hunter   system  :    XII,    74; 
11. 

—  Tipples     for     loading     coal  : 

XII,   23/6 is:  7  --  29;   7  - 
32;   11    --   70:    1.    4  —   71; 
14,    22,     23,    26,    27   --    72: 
4,  6.    7 •  —   74;  9  —    76;   1*6 

-  R.    P.    325. 

—  Cost    of    installation    and 

lifting    capacity  :    Xll, 
76;   19  —   R.    P.   325. 
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Mechanical     <  </'///>//u"/if     of     ]>orf* 
(continued)    : 

-  Car      tipples      capacity    : 

XII,  70;  4  -  a.  r. 
324. 

-  Car    tipples    installed    by 

the  McMyler  Interstate 
C«  :  XII.  1?.  P.  324, 
325. 

-  Electric  tip:   Xll,  76;  17. 
Suing    tij)  :    Xll.    71;    L'3. 

< '-oal-t  ijis.     Sec     Tipples     for 
loading    coal. 

-  Elevators    (Conveyors):    XII, 

71;  24,    27   --   74;   2,    7    - 
76;  19,  21  —  96:  14. 

-  called     bucket     ladders    : 

XII,    76;    2)0. 

-  Floating      hoists     :     XII, 

74;    9   --   76;    20. 

-  Lifting     capacity  :     Xll. 

74;   8  --   76;    19,   20,    21 

-   96;   14. 

Systems  employed  in    Knu- 
land    :   XII,    74:   7. 

-  Lifts      Sc.-     Klevator-     (Con- 

veyors). 

-  Hoists.    See   Elevators   (Con- 

veyors). 

-  Machines     for      bunkering     : 

XII,    74;   11   --  76;   18,   19. 

-  Special    machines   for   un- 
loading   coal  :    XII,    73;   33 

-    74;    10. 

*i  Coal   era nes  :    Xll.    73;    7,    9. 
19,    21.    36  --   76;    14.    16, 
19,   21   —  ICO;  .12. 
Anti-breaking         crane     : 

XII,    76;    17. 

—  Cranes  working  Cadet 
skeps  (with  automatic 
discharge)  :  Xll.  73; 
22. 

-  Mechanism      (of)     :    XII. 

73;    23,    37. 
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[echanical     equipment     of     ports 
(continued)  : 

-  Time  worked  per  annum: 

XII,    73;   28. 

-  Unloading         capacity     : 

XII,    73;   27,   37   --  76; 
14. 

-  with    buckets  :    XII,    R. 

P.    325. 

-  with       tipping       craddle 

(lifting  wagons)  :   XII, 
74;   9. 

-  Stations  for  unloading  coal: 

XII,    28;    13   —  34;   13   - 
73;   33. 

—  Transporters  on  a  floating 
barge  :  XII,  74;  12  —  76; 
19. 

-  Bridge    tramways  with    buc- 

kets for  unloading  and 
storing  coal  :  XII,  R.  P. 
325. 

-  Transportation        of       coal  : 

XII,    74;  8,   9. 

-  Depreciation      of      coal      by 

shipment;  systems    protect- 
ing   the    coal   from   dama- 
ge:   XII,    71;    23  —   72;    6 
-  74;  8,    10  —  76;   17. 

-  Coal  transporters  :   XII,    70; 

4   --   74;    12   --   76;    19   - 
77;   6. 

-  Transporters        combined 

with     elevaiors  :     XI E, 
76;    21. 

-  Electrically   driver   trans- 

porters :   XII,    74;  4  - 
76;    18. 

-  Endless    belt  :     XII,     74; 

10. 

Machinery     for     handling     cot- 
ton :   XTI,   70;   4  —   73;  8,  32 
-    R.    P.    2162,    323,    326,    330. 
-  Machinery     for     unloading    oil 
seeds  :  XII,   70;   30. 
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Mechanical     equipment     of     ports 
(continued)    : 

-  Machinery    for    handling    gene- 

ral cargo  :   XII,   70;  1,  2,   4  - 
71;   14,   16  —   72;   4  —  73;   8. 
21,    27,    28,    30,    35,   37  —  74; 
2,    3,    5    --    76;    10    --   R.    P. 
262,   320,   321,    322,    324,   326, 
329,    331,    332,    391. 
—  Cranes  for  handling  general 
merchandise  :   Mechanism  : 
XII,  73;  21  —  74;  3,  5. 
—  Capacity  of  the  cranes   : 
XII,    73;    8,    36. 

-  Machinery    for    handling    mer- 

chandise   in    saks    :    XII,    73; 
30.   38. 

-  Machinery    for    handling   fish    : 

XII,  70;  4  —  71;  18. 

-  Machinery  for  handling  garden 

produce    :    XII,    70;   4  —    73; 
33. 

-  Machinery     for     handling     ore 

and  minerals    :  XII,   70;   1,   4 
—71;  (14  —  72;  4,   6,   7  —  74; 
7  —  76;  11,  14  —  78;  1,  4  - 
100;    12,    13    -  -    101;    10,     13, 
16  —  R,   P.    324,   328,   329. 

-  Cranes    for    heavy    goods     : 

Capacity    (of)    :   XII,    73; 
9,  36  _  76;  10. 

-  Machines       equipped       with 

buckets   :  XII,  R.   P.   325. 

-  Moving    platforms    :    XII,    70; 

3    --   71;    27   --    72;    3   --    78; 
5,  6  —  R.  P.  326. 

-  Inclines  :  XII,  236is;  7. 

-  Turntables   :  XII,  22;  18  —  27; 

9   --   100;    5. 

-  Floating  sheers  :  XII,  73;  29  - 

90;    4,     15    -  -    95;    21,    34    - 
-   97;   6  --    101;    10,    13,    16. 

-  Loading  bridges    :  XII,   22;  12, 

14  —  100;  5  —  R.  P.  329.  See 
also   Travelling   cranes    . 
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Mechanical    equipment    of   ports    : 
(continued)  : 

—  Reduction    of    the    cost    of    the 

ports  equipment  by  use  of 
ferro-concrete  :  XII,  31;  2-8. 
• —  Reduction  of  the  expense  of 
handling  by  manual  labor  : 
XII,  R.  P.  321. 

-  Electric  telpherage:  XII,  70;  3. 

-  Trucks  :  XII,  72;  1,  4. 

< —  Carrying    belts.    See    Transpor- 
ters. 

—  Transporters    (conveyors,    aerial 

ropeways,  band  transporters): 
XII,  22;  11  --  30;  4  --  70; 
3  —  72;  6  —  73;  30,  31,  38  - 
74;  2,  10  —  76;  10,  20  —  77; 
7,  11  —  78;  2,  43  6  —  R.  P. 
262,  327,  329. 

—  «    Robino    »    bands     :    Xll, 

78;   2,    4. 

—  Overhead  track  (aerial  rope- 

ways)   :  XII,   72;   3  —  73'; 
33,   34,    38. 

—  Chain   transporter   for   wood 

and  salt    :   XII,    27;   10. 

—  Electrically      driver      trans- 

porters    :    XII,     74;    4    - 
100;   15. 

—  Consumption    of    current 

and  capacity  :  XII,  73; 
30. 

—  Roof     transporters      :     XII. 

74;  3. 

—  Advantages    and   difficul- 

ties :  XII,  74;  4. 
. —  in  North  America  : 

—  in  Canada  : 

-  Mechanical  equipment  for 

handling  general  cargo: 
XII,   70;  3  —  72;  1. 

-  Fort    William,    Ontario    : 

Reinforced          concrete 
grain  elevator  construc- 
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Mechanical     equipment     of     ports 
(continued)    : 

ted  for  the  Grand 
Trunk  Pacific  Rail- 
way (at)  :  XII,  72;  5. 

—  Montreal     :    Port    equip- 

ment (at)  :  XII,  R.  P. 
324. 

—  Grain    elevator    (at)    : 

XII,   72;  6. 

—  on    the   1*011(1  ma    Canal.    See 

also  Apparatu^. 
—  Cranes  for  handling  con- 
crete   :    XII,    30;   4. 

—  Mechanical  conveyors  for 

distributing  concrete  : 
XII,  30;  4. 

—  in  the  I'niti'il  States: 

-  Car     tipples     for     handl- 

ing cargo  coal  :  XII. 
R,  P.  324. 

—  installed    by    the     Me 

Myler  Interstate  C°: 
XII.  R.  P.  324. 

—  General  cargo  :  Mechani- 

cal equipment  (for 
handling)  :  XII,  70; 
3  —  72;  1. 

-  Mechanical   equipment    in 

the    port     of     : 

-  Baltimore    :    Overhead 

electric  telpherage  : 
XII.  72;  3. 

-  Boston   :  Moving  plat- 

form   :    XII,    72;    3. 

—  East     Boston;    Massa- 

chusetts :  Steel  and 
concrete  grain  ele- 
vator (at)  :  XII, 
72;  5. 

-  Great  Lakes  :  Car  tip- 

ples for  handling 
cargo  coal  :  XII, 
R.  P.  324. 
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Mechanical     equipment     of     ports 
(continued)  : 

—  Handling  of  ore 
and  .  minerals  : 
XII,  70;  4  —  72; 
6. 

—  Reasons    why    cranes    are 

nob  used  in  America  as 
in  European  ports  : 
XII,  72;  2. 

—  New  Orleans:    Equipment 

of  the  port  :  XII,  R, 
P.  261,  267,  326. 

—  Moving      platforms     : 

XII,   R,    P.    326. 

—  Special        installations 

proposed  for  hand- 
ling cotton:  XII,  R. 
P.  326. 

—  New    York    :    Car    floats 

in  use  (at)  :  XII,  70; 
3.  See  .also  Nautical 
stores. 

—  Battery    Imck    cranes 

installed       by       the 
Bush   Terminal  C°    : 
XII,   R.    P.    322. 
-  Handling    of    general 
cargo    :    XII,    70;    2 
-   R,    P.    322. 

—  Storage  battery  truck 

employed  at  the  Erie 
pier:  XII,R.  P.  328. 

-  Philadelphia    :    Car    trip- 

pies  for  handling  cargo 
coal  :  XII,  R.  P.  325. 

—  Overhead    electric    tel- 

pherage     system      : 
XII,   72;  3. 

-  Seattle   :  Travelling  plat- 

form (at)  :  72;  3. 
—  South  Amboy,  N.  J.:  Car 
tipples  for  handling 
cargo  coal  :  XII,  R.  P. 
325. 
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(continued)  : 
—  in  France  and  Colonies   : 

-  High-power  machines  :  XII, 

73;  28. 

-  Ordinary  cranes  (of  a  capa- 

city not  exceeding  5  tons) : 
Development  of  this  equip- 
ment since  1900  :  XII, 
73;  2,  35. 

—  Special  machines  (for  hand- 
ling merchandise  in  sacks, 
cereal  grains  in  bulk,  cot- 
ton bales,  early  garden 
produce  and  luggage, 
coal)  :  XII,  73;  30. 

—  Braking    system     :    XII, 

73;    22. 

—  Characteristics      of      the 

cranes  :  systems  of 
mounting;  height  below 
the  foot  of  the  jib  ; 
altitude  of  the  head" 
pulley;  radius;  capa- 
city; velocities;  super- 
vision by  the  driver; 
use  of  chains  or  ropes: 
XII,  73;  3. 

—  Floating    cranes     :    XII, 

73;    4. 

—  Minimum    capacity   adop- 

ted for  handling  gene- 
ral merchandise  :  XII, 
73;  8. 

-  Number     of     cranes     per 
berth    :  XII,  73;  2,  3'5. 

—  Power      of      cranes      for 

heavy  goods  :  XII,  73; 
9,  37. 

—  Unloading  capacity:   XII, 

73;    27. 
—  Ordinary  cranes    : 

—  Motors   and  mechanism    : 

Nature  and  production 
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Mechanical     equipment     of     ports 
{continued)  : 

of  the  energy  employed 
by  cranes;  motor;  me- 
chanism; control  and 
consumption  :  XII,  73; 
12. 

-  Prime    cost    (of)     :    XII, 

7C ; ' 27. 

-  Total    time    worked     per 

annum  :  XII,  73;  23, 
37. 

-  in  Algeria  : 

—  Mostaganem     :     Floating 

sheers  of  4-0  tons  (at): 
XT!,  7C;  29. 

-  in   France   : 

-  Bayonne   (at)    :   XII,   95; 

17. 

-  Steam    cranes    :    XII, 

73;  12. 

-  Orane  of  30   ton   with 

internal  combustion 
engine  :  XII,  73; 
29. 

—  Bordeaux    (at)    : 

-  Queyries   jetty    :    Sys- 

tem    of      diverging 

lines     to    clear    the 

unloaded  goods 

away   :  XII,   73;  2S. 

—  Installation  for  un- 

loadingj     coal      : 

XII,   73;'  34. 

-  Coal   cranes:   XII,    73; 

10,  23. 

-  Electric  cranes   :   XII, 

73;  14,  20,  21,  22, 
23,  25,  216. 

-  Floating  cranes  :  XII, 

73;   4,    10. 

— :  Hydraulic       cranes    : 

XII,     73;    1:3,    17,    18. 

—  Number  of  cranes  per 

besth    :   XII,    73;    3. 
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Mechanical     equipment     of 
(continued)    : 

-  Steam    cranes    :    XII,    73; 

12. 

-  Traffic   (annual)   hand!    ! 

per  yard  run  of  quay    : 
XII,    73;    28. 

-  Boulogne  (at):  Unloading  of 

early  garden   produce   and 
luggage    :    XII,    73;    :.2. 
Calais   (at)    :   Aeral   ropeway 
in    use   on    the    wharves    : 
Ml.    73;    33. 

-  Coal    cranes     :    XII,     73; 

22,    33. 

-  Electric  cranes  :  XII,   73; 

14,    19,    20,    22,    26. 
-Hydraulic    cranes    :     XII. 
73;    13. 

-  Travelling     crane    of     40 

tons   :   XII,    73;   33. 

-  Unloading    of    early    gar- 

den   produce    and    lug- 
gage   :    XII,    73;    33. 

-  Dieppe    (at)    :  Stoam  cranes: 

XII,    73;    12. 

—  Dunkirk    (at)    :    High    capa- 

city   machines    :    XII,    73; 
29. 

-  Electric  cranes  :  XII,  73; 

1.4,    19,    20,    26. 

—  Floating    cranes     :     XII, 

73;   4. 

—  Hydraulic    cranes   :    XI  I, 

73;   13. 

-  Quay  cranes    :   Length  of 

the  gantry. 

—  Havre  (at)  :  Electric  cranes: 

XII,    73;    14,    18,     19,    21, 
22,    25,    26,    32. 

-  Floating    cranes     :     XII, 

73;    4. 

-  High-power     machines      : 

XII,    73;    29. 
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equipment     of     ports 
(continued)  : 

-  Handling  of  cotton  bales: 

XIE,  73;  32  -  -  R.  P. 
330. 

-  Hydraulic    cranes    :    XII, 

73;    ]3. 

-  Number    of     cranes     per 

berth  :     XII,     73;    3. 

-  Semi-portal  cranes  :  XII, 

73;  3. 

-  Unloading   and   reloading 

plant  for  coal  :  XII, 
73;  33. 

-  La     Rochelle      (at)      :     Coal 

cranes    :   XII,    73;    10,    26, 

-  Steam-cranes    :    XII,    73; 

12. 

-  Marseilles  (at)   :  XII,  95;  17. 

-  Electric  cranes  :  XII,  73; 

14,  19,  2O,  22,  23,  24, 
25,  26, 

-  Floating    cranes     :     XII, 

73;    4,    16. 

-  Electric  floating  cra- 
nes :  XII,  73;  12, 
23. 

-  High-capacity  machines    : 

XII,    73;    29. 

-  Hydraulic   cranes    :    XII 

73;     13,    17. 

-  Number     of     cranes     per 

berth   :   XII,  73;  3. 
—  Power   of    the   cranes    for 
general    merchandise     : 
XII,    73;    8. 

-  'Unloading        of        cereal 

grains  in  bulk  :  XII, 
73;  31. 

-  Unloading  of  merchandise 

in  sacks  (oil  seeds  and 
cereal  grains)  :  XII, 
73;  30. 

-  Nantes    (at)    :    Electric    cra- 

nes   :  XII,   73;   14,    19,   24. 
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Mechanical     ('<jtiiprnent     of     ports 
(continued)    : 

-  Floating    cranes     :    XII, 

73;    4. 

-  Steam-cranes    :    XII,    73: 

12. 

-  Nice  (at)    :  XII,  95;  19. 

-  Electric  cranes  :  XII,  73; 

15,    20. 

—  Rouen    (at)    :   Coal   cranes    : 

XII,    73;    10,    23,    38. 

-  Electric  cranes   :  XII,  73; 

14,   19,   25,   26. 

-  Floating     cranes   :     XII, 

73;    4,     16,     33. 

-  Hydraulic    cranes    :    XII, 

73;   13. 

-  Unloading   bridge    :    XII, 

73;    33. 

-  Saint-Nazaire    (at)    :    Float- 

ing   machines    and    titan 
cranes    :    XII,    73;    29. 

-  Steam   cranes    :    XII,    73; 

12. 

-  Toulon    (at)    :   Crane  of    16>0 

tons    :    XII,    73;    29. 

-  in    Tunis   : 

-  La     Goulette     (Tunis     outer 

harbour)    :    Forwarding  of 
iron  ore    :   XII,    78;    4. 

—  Sfax      :     Loading     of      lime 

phosphates  :  XII,  78;  1,  2. 

-  Tunis    :   XII,   101;   10. 

-  Loading  of  lime  phospha- 

tes :  XII,   78;  1,  4, 

-  Sousse   :  XII,   101;  13. 

-  Loading  of  lime  phospha- 

tes   :  XII,    78;   1,   2. 

-  in   Germany  : 

-  Travelling  elevators  for  un- 
loading of  corn  :  XII,  22; 
11.  13. 
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equipment     of     ports 
(continued)  : 

—  Cranes  of  the  port  of    :  Co- 

logne :    XII,    22;    9,    10.         j 

-  Frankfort    on    the   Main: 

XII,   22;  9,  20. 

-  Krefeld    :   XII,   22;   10. 

-  Schwelgern  :  XII,  22;  10. 

-  Strassburg   :  XII,  22;  10. 

—  Cranes  travelling   above  the 

embankment*  :  XII,  22;' 
20. 

-  Equipment  of  the  port  of   : 

—  Bremen    :    XII,   91;   5,    6. 

—  Diisseldorf    :   XII,   R.    P. 

2)65. 

-  Hamburg  :  XII,  71;  1  - 

R.    P.   328. 

-  Historical  on  the  de- 
velopment of  the 
mechanical  equip- 
ment :  XII,  71;  1. 
—  Summary  of  the  lift- 
ing appliances  : 
XII,  71;  26. 

-  Tm  veiling    transporters    of 

the  Osthafen  at  Frank- 
fort on  the  Main  :  XII, 
22;  15. 

—  Travelling  transporters  used 

at     the     Rheinauhafen 
XII,  22;  15. 
in   Great  Britain  : 

—  A  ire  and  Calder  canal:  Coal 

transportation  (on  the)  : 
XII,  74;  8. 

—  Blyth    :    Coal    hoists    (at)     : 

XII,   74;  8. 

—  Endless  belt. for  handling 

coal  (at)   :  XII,  74;  10. 

-  Cardiff  :   Lewis  and   Hunter 

coal  loading  system  (at)  : 
XII,  74;  11. 
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Mechanical     equipment     of     ports 
(continued)    : 

-  Derwentongh       on       Tyne    : 

Coaling  staithes(at):   XII, 
32;  11. 

-  Fleetwood  :    Electrically    dri- 

ven      transporter       (at)   : 
XII,   74;  4. 

—  Goole  :  Hoists  for  coal  load- 

ing   (at)  :   XII,   74;   8. 

-  Hull  :   Endless  belt  for  coal 

loading      (at)  :     XII,      74; 
10. 

-  Tipping      coal      waggons 

(at)  :    XII,    74;    10. 
hnmingham   :        Mechanical 
equipment    of    the    port    : 
XII,    96;    14. 

—  Liverpool:   Coal  hoists    (at): 

XII,    74;   8. 

-  Coal    waggons    (at):   XII, 

74;    9,    10. 

-  Cram's    for     lifting    coal 

waggons  :    XII,    74;    9. 

—  Machines    for    bunkering 

used      (at)  :     Xll,      74; 
11. 

—  Roof        cranes       (electric 

and   hydraulic  jib   cra- 
nes) :   XII,    74;   2. 

—  Roof    transporters     (at)  : 

XII,    74;    3,    4. 

London  :    Grain   elevator   ac- 

tioned  by  a  current  of  air: 

xr.r,  74,  12. 

_  Marocco  Wharf  Wapping  : 
Cranes  with  special  mon- 
key travelling  on  the  jib  : 
XII,  74;  5. 

_  Middlesborough  :  Endless 
belt  for  handling  coal  : 
XII,  74;  10. 

—  Newcastle  :   Coal  hoists   (at): 

XII,    74;   8. 


169 


MEC 

Mechanical     equipment     of     ports 
(continued)    : 

-  Parkeston  Quay  (Great 
Eastern  Railway)  :  Tra- 
velling cranes  :  XII,  74; 
4. 

—  Ship    canal    berth  :    Distant 

control    of    electric    cranes 
(at  the)  :   XII,    74;  6. 

—  Tilbury  :    Travelling     cranes 

(at)  :   XII,    74;    4. 
-  in    Italy  : 

—  Station  on  one  of  the  banks 

of    the    Tiber    for   unload- 
ing   the    coal    of    the    An- 
glo-Roman   Company:  XII, 
28;   13   —  34;   13. 
—     in   the  Netherlands  : 

—  Rotterdam       (at)  :      Lifting 

appliances  :    XII,    76;    1. 

—  Number   and  capacity   of 

lifting  appliances  on 
the  quays  :  XII,  76; 
4,  8. 

—  Special      machinery      for 

handling  :  coal,  grain 
and  minerals  :  XII, 
76;  14. 

—  coal  :   XII,    76;   16. 
-  grain  :   XII,    76;   15. 

—  Coal  tips  :  XII,  76;  18. 

—  Elevators    fixed    on    the 

quays  («  Jaeobslad- 
ders  »)  :  XII,  76;  15, 
20. 

—  Crane      with     skip      and 

transporter  band  for 
handling  basalt  :  XII, 
76;  10. 

—  Cranes    called    the    «    Gi- 

raffe »  and  the  «  Bi- 
son »  :  XII,  76;  13. 

—  Electric    cranes  :    Travel- 

ling (of  the)  :  XII, 
76;  9. 
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Mechanical     equipment     of     ports 
(continued)  : 

—  Motors      and      mecha- 

nism :     XII,     76;    8 

-  Floating      cranes  :      XII, 

76;   1*2. 

—  of   150  ton   lifting  ca- 

pacity :       XH,       76; 
13. 

-  Floating  installations  for 

handling      coal  :      XII, 
76;    19. 

-  Handling    of    minerals     : 

XII,    76;   11. 

-  Electric  coal  transporter: 

XII,    76;    IS. 
—  in  Russia.  : 

-  Elevators   and   grainairies   in 

the  Russian  harbours  : 
XII,  77;  2. 

-  Handling     of     grain  :     XII, 

77;   2. 

-  Mariumpol   harbour  :   Instal- 

lations proposed  for  stor- 
ing and  handling  grain  : 
XII,  77;  4,  6,  7. 

—  Cost   and  capacity  of  the 

appliances  :      XII,      77; 
8. 

—  Equipment  for  coal  trans- 

port :  XII,   77;  6. 

-  Odessa    harbour  :    Grain    ex- 

port  (of  the)  :  XII,  77;  5. 

—  Installations          proposed 

for    storing    and    hand- 
ling grain  :  XII,  77;  5. 
—  Cost    and    capacity   of 
the  appliances:  XII, 
77;    8. 
-  in   Sweden  : 

-  Gothenburg)  :,    Equipment  otf 

the  port:  XII,   100;  23. 
—  Stockholm  :     Equipment     of 
the  port  :   XII,   100;   2,    5, 
12,    15,    16. 
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Mechanical     equipment     <1 
(continued)  : 

-  Travelling     electric     coal 
cranes  :    XII,    100;    12. 
—  Mechanical    equipment    for    re- 
pairing   vessels  :    See    Means 
for    repairing     and     flocking 
vessels. 

MEHLHORN-VON    KLITZIN"  :     Floating 
dock    (of  the  system):    Ml,    52; 
2  —  53;  9. 
MEIK,  P.   AY.  :  96;  9. 
MELAN  :  Reinforced   concrete  .^tnir- 
turen    (of  the  system)  :    XII.    29; 
4,    7. 

Melbourne:  Dry  dock  (of):  XI  I. 
53;  18. 

-  Depth  of   tho  port  :   XII,   62;   r, 

-  64;  22,  24. 

Memel  River  :  Cost  of  the  regula- 
tion works  (of  the.)  :  Xlf,  4;  12. 

Monai  Strait  (between  Wales  :m<l 
the  Island  of  Anglesea)  :  Chain 
bridge  (over  the)  :  XT  I,  102;  26 
-  105;  13. 

MEXORAL  :  XII,   65;   12. 

MI-.VMN  :  XII,  11;  18,  20,  21,  22, 
23,  25. 

MENGIN-LECREULX  :  XII,  11;  L;=,,  26, 
27,  29,  42,  48,  51. 

Meppel  :  Canal  from  Assen  (to)  : 
Protraction  of  banks  :  XII,  43;  5. 

Meppen  :  Accident  at  the  locks 
(of)  :  XII,  29;  ?. 

MERGZYNG,  H.  :  XII,  46;  1,  7  —  51; 
.1  —  R,  P.  171,  226,  293,  295. 

MERRILL,  Wm.  K.  (Col.)  :  XII,  4; 
17. 

Mettau  River  :  XII,   3;   4. 

Mersey  River:   XII,   41;   3,   38. 

-  Dredging  works   (on  the)  :  XII, 

79;    1. 

-  Railroad      tunnel    at    Liverpool 

(under  the)  :  XII,   105;   8. 
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-  Reinforced    cnneivte    bridge    at 

Warrington    (over    the):    XI F, 
32;   5. 

-  Suspension-ferry     at     Runcorn 

(over    the)  :    XII,    103;    8    - 
105;    18. 

-  See   also   Rivers;    Tidal    I'in-rx. 
Merwe<ie  River  :   XTT.    10;    2,    4. 

f'anal      from      Amsterdam      (to 
the)     :       Protection      of      the 
banks  :    XIT,    43;   4. 
MI-SN.\«;I-:K.       Articulated      vault       of 
reinforced    oon<-re1««    (Of    tin-    sy<- 
tern)  :  XII,  31:  23. 
((     Menageries     Maritime*    »     Com- 
pany :    Steamer*     (of    the)  :     XII. 
6S;  17. 

-1          nfl  :       ('(iiimiimieat  ion       across 
the  Strait    (of)  :   XII.   -«02;    H' 
107;  6.,    12. 

-  Depth    of    the    port     (of)  :    XII. 

64;   23,    25. 

-  Dry  dock    (of)  :    XII.    59;   5. 
Tunnel      proposed       under      the 

Strait    (of)  :    XTF.    102;    42  - 
107;    13. 

MfiaK.    S.       .^f ftiflintil    M(if',m/s. 

Methods  (!>est)  for  combining,  fa- 
cilitating and  harmonizing  the 
transfer  of  freight  between  the 
waterway  and  tho  railway  :  XII, 
21;  1,  L«  -  22;  1  --23;  1,  3,  4- 
23>,/.s;  1  -  -  24;  1  --  27;  1. 
>W  also  Railways;  /'o//.s  :  In- 
land Ports;  Intormediate  Ports; 
Terminal  Ports. 

Methods  (choice  of  the)  of  com- 
munication between  the  shores 
of  maritime  waterways  :  XII, 
102;  1,  3,  5,  12,  23,  30,  36,  37,- 
38,  43,  45  —  103;  1,  2)0  -  104; 
1  105;  1.  19  106;  1, 

2.5  —  107;    1,    14  -      1C8;   1,   3  - 
109:   1.   See  also  Maritime  Chan- 
nels. 
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Metropolitain  :  Tunnel  under  the 
Seine,  at  Paris  (for  the)  :  XII, 
102;  9  —  103;  11  --  106;  21. 

Meuse  River:  Improvement  works: 
XTT,   1,    17  —  10;  l,  2.   5,   24  - 
11;  37,   39.   See  also  Rivers  with 
free    running    current. 

—  Cutting       of       the    «  Bergsche 

Maas  »  :  XII,   1.0;  2,  4,   26. 

-  Regulation  works  :  XII,   38;  20. 
-—  See   also'   Rivers    (Netherlands), 
Meuse   River    (canalized)  :    Dimen- 
sions of  the  locks  :   XII,  38;   20. 

—  See   also    Canalized    Rivers. 
'Meuse    to    the     Scheldt  :    Junction 

canal     (from    the)  :     Dimensions 
of  the  locks  :  XTT,   14;   15,    18   - 
38;    17. 

-  See  also   Canals. 

Mexico  :  Gulf  (of)  :  See  Gulf  of 
Mexico. 

MEYER,  E.  G.  (Bubendey  and)  : 
XII,  71;  1. 

Miami  Bottoms,  Cincinnati,  Ohio  : 
Reinforced  concrete  shore  pro- 
tection of  Beechmoiit  Avenue 
(across)  :  XII,  28;  15  —  30;  9, 
28. 

Miami  andi  Erie  Canal  :  Dimen- 
sions; locks;  period  of  naviga- 
tion; cost  of  construction  :  XII. 
39;  6,  2i5. 

MICHELIER  :    XII,    21;    11. 

MICHELOTTI.  Canal  connecting  the 
valley  of  the  P6  with  the  Me- 
diterranean :  Scheme  (of)  :  XII, 
18;  2. 

Michigan  Canal  (Illinois  and)  : 
Dimensions;  locks;  period  of  na- 
vigation; cost  of  construction  : 
XII,  39;  25. 

Michigan    (Lake)  :   See  Lakes. 

-  Sturgeon    Bay    Canal  :    Descrip- 

tion :  XII,    39;  6.   7. 
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-  to    the   Gulf    of    Mexico  :    Deep 

waterway    proposed     (from)  : 
XII,  1;  25  —  48;  2. 
Middle    Dock    O>  :    XII,    96;    9. 
Middlesbrough.    Coal   handling    by 
means  of   an    endless  belt  :   XII, 
74;   10. 

-  Depth    of    the    port  :    XII,    64; 

22,    24. 

-  Proposal    for    the    construction 

of     a     suspension-ferry     over 
the  Tees   (near)  :  XII,   103;  5 

-  104;  9. 

Midi  Canal  (France)  :  Reinforced 
concrete  foot  bridge  (over  the)  : 
XII,  31;  23. 

-  Standardization    of   the   dimen- 

sions  of   the   locks  :   XII,    16; 
17,    19. 

-  See  also  Canals. 

Milan:  Project  for  a  canal  (from): 
to  Lodi  and  Pizzighettone  :  XII, 
18;  5. 

-  Scheme   for   a    canal    (between) 

and  the   P6  :   XII,  42;  20. 

MILLER    (and    Ellis)':   XII.    30;    19. 

MILLIS,  John  (Col.)  :  XII,  110;  4, 
5  —  112;  1  -  -  R.  P.  359,  3«60, 
361,  365,  399. 

Milwaukee,  Wisconsin  :  Breakwa- 
ter (of)  :  XII,  28;  15  --  30;  7, 
27  —  89;  9  —  94;  9. 

-  Port   (of).   See  Ports   (Inlands). 
j    Miixden  :  Saving  pond  lock  of  rein- 
forced   concrete    (at)  :    Xll,    29; 
12. 

I  —  Canal  viaduct  of  reinforced 
concrete  over  the  Weser  (at): 
XII,  29;  13,  16. 

-  Road   bridge   in   reinforced  con- 

crete   (at)  :    XII,   29;    13. 
Minerals  :    Machinery     (for    hand- 
ling). See   Mechanical   equipment 
of  port*. 
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-  Transportation    (of)  :    XII,    72; 

8 76;  11.  See  also  Nautical 

Stores  :  Ferries. 
Miraflores  :    Construction     of     the 

earth  dam    (at)  :   XII,   82;  12. 
MIRANDOLI    (Col.)  :   XII,    59;   5. 
Mississippi     River  :     Improvement 
works.    See     Rivers     with     free 
running   current. 

-  Concrete   Dam   of    the    Hydro- 

Electric    Plant    (on    the)    at 
Keokuk,   Iowa    :   XII,    28;    16 
-  30;   10  —  R.   P.   222. 

-  Dredgings  (on  the)  :  XII,  1;  9, 

24"  —  4;  6,  8,  15  --  11;  41, 
48,  49,  50  —  39;  2.2  —  82;  8, 
10. 

-  Project   for   a    power   dam    (in 

the)  at  the  Moines  Canal  : 
XII,  4;  17. 

—  Removal    of    rock    under    water 

(in   the)  :    XII,    84;   1. 

-  Storage  reservoirs    (on   the  up- 

per) :  XH,   5;   4  —  39;  21  - 
R.  P.  2(10,  211,  214,  218,  222. 

—  Terminals    of    the    Ohio-Missis- 

sippi River  system  :  XII, 
23bis;  7. 

—  See  also  Rivers. 

Mississippi  Canal  (Illinois  and)  : 
See  Canals. 

—  Lateral     canal    of     the   Moines 

R-apids.  See  TMteral  Canals; 
Moines  Rapids. 

Missouri  River  :  Improvement 
works  :  XII,  4;  4. 

—  See  also  Rivers. 

((  Mittelland  Canal  ».  See  Canals  : 
canal  from  the  Rhine  to  the 
Ems  and  Weser. 

Mobile,  Ala.  :  Depth  of  the  port : 
XII,  62;  7,  8  —  64;  22,  24. 

Models  :  Tests  (with).  See  Expe- 
riments with  small  scale  models. 


MOH 

MOHAMMED    SAID    PACHA  :    XII,     63; 

18. 
Mohawk    River  :    Improvement    by 

dredgings  :  XII,  5;   16. 

-  Improvement  by   canalization    : 

XII,   1;   10  —  5;  6,  17. 
Topographic  features   (of  the)  : 
XII,  5;  fr. 

-  Bridge  dams  (of  the)  :  XII,   5; 

19. 

-  Locks    at    Little    Falls    (on    the 

canalized)  :     XII,    5;    13,    18, 
19. 

—  See  also  Rivers. 
Moines     Rapids,    Miss.  :     Storage- 
reservoir    (at   the)  :    XII,    R.    P. 
222. 

-  Dry  dock  (at)  :  XII,  R.  P.  223. 

-  Lateral  c.-inal   (of  the)  :  Dimen- 

MCIIIV;    locks;    period    of    navi- 
gation;    Government     expen- 
diture:   XII,    39;   2»6. 
-  Dredgings  :    XII,    4;    15. 

-  Locks   (at)  :  XII,    R.   P.    223, 
MASSENET.    Screening    wall    of    the 

Mouche  reservoir  (by)  :  XII,  31; 
10. 
Moldau  River  :  XII,  3;  3,  4,  7,  17 

-  R.   P.    187. 

-  Improvement     of     navigation    : 

XII,  1;  7  —  this;  1  —  R.   P. 
175,    177,    180,    182,    186,    187. 

-  Canalization    (of  the).   See  Ri- 

vers :   Canalized  Rivers. 

-  Dimensions     of     the    locks    (on 

the)  :   XII,    3b/.s;   1. 

-  Project  of  the   canal   from   the 

Danube   to    the   Moldau    and 
the  Elbe  :  XII,  R.  P.  186. 
Moles:  XII,   23;   10  —  89;  3,   5,   8 

-  90;   9,  It6  —  91;  7,   15  —  93); 
2,   3  —  95;  8,   17  —  97;   1  --  R. 
P.    371.    376.     See     also     Break- 
waters; Jetties;  Piers;  Sea-walls; 
Quays. 
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Moles    (continued)    : 

-  Applications    of     concrete     and 

reinforced  concrete  :  XII, 
89;  9  —  91;  7  —  93;  2  —  95; 
8  —  97;  1  —  R.  P.  371,  376. 
—  Choice  of  the  system  of  con- 
struction :  XII,  89;  5  —  95; 
26  —  97;  9. 

—  Construction  of  moles  by  means 

of  iron-caissons  and  concrete- 
caissons  filled  with  concrete- 
blocks  :  XII,  89;  8  —  93;  2.  3 

—  Construction    of    moles    (break- 

Avaters),  taking  the  force  of 
waves  into  consideration  : 
XII,  89;  3,  5. 

—  Construction  of  moles  (concrete 

walls)  with  sand  and  cement: 
XII,  R.  P.  376. 

—  in  Brazil  : 

-  at   Para  :   Construction   of   a 

concrete  Avail  with  sand 
and  cement  :  XII,  R.  P. 
376. 

-  at   San   Francisco,    State  of 

Santa  Catharina  :  Con- 
struction of  a  pier  on 
supporting  piles  :  XII,  R. 
P.  376. 

-  in  Denmark  : 

-  at   Hantsholm  :  Construction 

of  moles  by  means  of  cais- 
sons filled  with  concrete 
blocks  :  XII,  89;  8  —  93'; 
2,  3. 

—  at    Vorupor     :    Construction 

of  moles  by  means  of  cais- 
sons filled  with  concrete 
blocks  :  XII,  89;  8  —  93; 
2,  3. 

-  in   France   and  Colonies   : 

—  at    Havre  :    Construction    of 

moles  at  the  entrance  of 
the  front  harbour  :  XII, 
95;  8. 
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Moles    (continued)    : 

—  at  Marseilles    :  Construction 
of    a   new   mole  :   XII,    95; 
17. 
—  in   Algeria  : 

—  Port  of  Algiers  :  Al  Djef- 

na  mole  :  Construction 
of  neAV  quays  with  de- 
velopment slopes  :  XII, 
90;  9. 

—  Port   of    Arzew  :   Leng£h- 

ening  and  widening  of 
moles  :    XII,    90;    16. 
|  —  in   Germany : 

\  -  at      Heligoland  :      Oonstruc- 

i  tion  of  moles  by  means  of 

iron  caissons  lined  with 
clinker  and  filled  with 
concrete  :  XII,  89;  8  — 
91;  7. 

-  at  Sassnitz  :  Construction  of 

moles  for  the  harbour  en-, 
largement  :  XII,  91 ;  15. 
-  in  Italy  : 

-  at   Naples  :    Construction    of 

a  neAV  breakwater  at  the 
Graniti,  by  means  of 
reinforced  concrete  cellu- 
lar blocks  filled  of  con- 
crete placed  in  the  wet  : 
XII,  89;  9  —  97;  1  —  R. 
P.  37'1. 

Molla-Boltagone  :  Syphon  for  the 
passage  of  the  water  course  (of 
the)  :  XII,  34;  7. 

MOLLER    (Bech,     Monberg     and)     : 
XII,    89;    1    -  -    93;    1,    2,    11    - 
R,    P.    368. 
Mologa    River     (tributary    of    the 

Volga)    :  XII,   44;   15. 
MOLTKE    :  XII,   80;  6. 
MONACO    (Col.)  :   XII,    59;    5. 
Monaco  :  Development  of  the  port: 
XII,  R.   P.   405. 
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MONGII  (von  Klitzing  and)  :  XII, 
52;  I/  3  —  53;  1  —  R.  P.  3O6, 
306,  314,  315. 

MONCRIEFF,  Mitchel  J.  :  XII,  96; 
9. 

MONETA    (Col.)    :  XII,   59;   5. 

MONGIN  (Lestelle  and)   :  XII,  31;  7. 

MONIER  :  Reinforced  concrete  struc- 
tures (of  the  system)'  :  XII,  29; 
1  —  31;  1  —  93;  11. 

—  Piles  (of  the  system)  :  XII,  93; 

2. 

—  Cement   and   iron  tank    (of  the 

system)    :  XII,   31;   1. 
Monongahela  River  :  Improvement 
works  (of  the)   :  XII,  R,  P.  207, 
212,   218. 

—  Canalization    (of  the)    :  Length 

of  the  canalized  part;  number 
of  locks;  depth;  cost  of  cana- 
lization, operation  and  main- 
tenance :  XII,  4;  14. 

—  Dimensions    and    characteristics 

of  the  dams  and  locks  :  X  1 1 . 
39;  17,  18. 

—  Locks    and    retaining    walls    of 

American  Steel  and  Wire 
Company  (on  the)  :  XII, 
28;  15  —  30;  63  27. 

—  Retaining    wall    built    bv    tiiei 

National  Tube  Company  at 
Pittsburg,  Pa.  (along  the)  : 
XII,  28;  15  —  30;  9,  28. 

—  See  also  Rivers. 

Monopoly    of    traction    •    XII,    16; 

21  —  36;  5  —  40;  7  —  42;  IB  - 

R.   P.    236.    See    also  Canals. 
Mons    to    Conde    (Canal    from)     : 

Dimensions  of   the  locks    :   XII, 

38;  24. 

—  See  also  Canals. 
Montbeliard    to    the    Haute-Saone 

(Canal    from)     :    Lock    walls    of 
concrete    (on  the)    :  XII,   31:   L'K 
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Montevideo  :  Depth  of  the  port  : 
XII,  64;  22,  25  —  68;  14. 

Montreal  :  Administration  of  the 
port  :  XII,  21 ;  14. 

-  Dredging  works  (at)    :  XII,  79; 

4  —  84;  9  —   1?.    I'.   356. 
Equipment    of   the   port    :   XII, 

R.    P.    324. 

IN  inforced    concrete    grain    ele- 
vator  (at)    :   XII,  72;  5. 
See  also  ^[antimc   Port*. 
MOOKK,    Hon.    .1.    Hampton    :    XT  I. 
R.    P.    149,    151,    1«67,    168,    169, 
400,    4X)2,   403. 

Mooring  booms   :  Xll.   58;   il. 
MORDOVIN    (Col.)  :    R.    P.    3G2. 
MORGAN,    C.    L.  :   XII,   96;    12. 
MORISSON   :  XII,  41:  26. 
MORRIS,  Robert   :   Xll.    I!.    I'.   158. 
Morris  Canal,   N.   J.    :  Dimension.^; 
Incks;  period  of  navigation:   OOfiri 
of     construction      and     improve- 
ment.  :  Xir,  39;  24. 
Inclined  planes   (on   the)    :  XII, 

39;    28. 
Mortars.   See  Concreti ;   Id' in  forced 

COncrt-fi':     Sinn-  fur<il     material*. 
Moselle  lUvcr  :  C'o.<t  of  canali/.ation 
(of  the)    :  XII,   9;  7. 
(•(uxK    traffic    (on    the)    :    ^11, 

47;  3. 

M'.sUou-a    Uivcr    :    Xll.    44;   18,   24. 
Dimensions    of    the    locks    (on 
the)    :   XII,    12;   22   --   19;   10 
44;  24. 

I  Mostaganem  (Algeria)  :  Wharf 
with  reinforced  cement  floor 
(at  )  :  XIE,  90;  18. 

-  Repairs     to     the     outer     break- 

water   (at)    :   XII,    90;    14. 

-  Floating  sheers  of   40   ton  ope- 

rated  by   internal  combustion 
engine  (at)    :  XII,   73;  29. 
Most   recent   works    constructed    at 
the    more    important    sea    ports 
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and  especially  those  relating  to 
breakwaters  :  XII,  89;  1.  See 
also  Breakwaters;  Dikes;  Jet- 
ties. 

-  in  Algeria    :   XII,   90;    1. 

-  in  Denmark    :   XII,    93;   1. 

-  in   France    :   XII,   95;    1. 

-  in    Germany    :   XII,   91;   1. 

-  in   Great  Britain    :   XII,    96;   1. 

-  in   Holland    :  XII,  98;  1. 

-  in   Italy    :    XII,    17;    1. 

-  in  Sweden   :  XII,  10S;  1. 

-  in  Tunis  :  XII,  101;  1. 

-  in  the  United  States  :  XII,  94; 

1. 

Motors  (Internal  combustion).  See 
Nautical  Stores  :  Sea-going  ves- 
sels; Liquid  fuels. 

Mouche.    See   Dikes. 

Mourome  (on  the  Volga)  :  Port 
(of)  :  XII,  27;  4. 

Movement  of  traffic  on  waterways. 
See  also  Canals;  Ports;  tiivers; 
Rivers  with  free  running  cur- 
rent; Canalized  llivers;  Statistics 
< if  inland  navigation;  Tonnacje; 
Traffic. 
in  Belgium  :  XII,  R.  P.  241. 

-  in   France    :    XIF,   47;  4. 

-  in  Germany   :  XII,  47;   3  —  R. 

P.    176,   2167,   269. 

-  in    Great   Britain    :  XTT,   41;  4, 

16,    29. 

-  in    Russia    (Europe)  :    XI 1,    44; 

12. 

-  (Asia)    :   XII,   44;    13. 
MOVES  (and  Stevenson):  Automatic 
acetylen  fog  gun  (of  the  system): 
Xll^    114;    4. 

Msta    River    :    XII,    44;    15. 
-  Improvment    by     reservoirs     (ot 

the)    :  XII,  4;  19  —  11;  25. 
Moving  platforms    :  XII,   70;  3   - 
71;    27   --    72;    3    ---    78;    5,    6   - 
R,    P.   326. 
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MUGGIA,   Attilio    :   XTI,   34;   5. 

Miihlfleth  River   :  XII,  91;  10. 

MULLER,  Bohuslav:  Question  of  the 
possibility  for  the  improvement 
of  the  navigability  of  the  River 
Elbe,  in  Bohemia,  by  means  of 
impounding  reservoirs  (by)  : 
XII,  1;  1,  7  —  3bi.s;  1  —  R.  p. 
H7I3,  182,  197,  205. 

MWAT.T  (cle)  :  Reinforced  concrete 
structures  (of  the  system)  :  XII, 
63;  37  —  95;  33  —  98;  2,  11,  13, 
15. 

Muscle    Shoals    Canal    :    Dredging 

works   :  XII,  4;  3,  15. 
-  Length;  locks;  cost  of  construc- 
tion;   cost    of    operation    and 
care  :    XII.    4;    16. 

Musikingum  Canal  :  Dimensions 
and  characteristics  of  locks  and 
clams  :  XII,  38;  17,  18. 

Muskingum  River  :  Lateral  ca- 
nals (on  the)  :  Length  of  the 
canalized  part;  locks;  cost  of  the 
canalization;  cost  of  operation 
and  maintenance  :  XII,  4;  14, 
17. 


Nagasaki  :  Depth  of  the  harbour 
XII,  64;  24,  25. 

NAGEL  :  Hydraulic  injector  (of  the 
'system)  :  XII,  34;  14. 

Nalon  River  :  XII,  81;  7. 

Nancy  :  Congress  (of)  :  Resolu- 
tions adopted  for  the  reconstruc- 
tion of  the  canal  from  tihe  Marne 
to  the  Rhine  :  XII,  14;  6. 

-  Intermediate      port      (of)    :  XII, 

21;  1. 

Nantes  :  Dredgirags  of  the  harbour 
a.nd  entrance  :  XII,  83;  6,  —  95; 
14. 

-  FciTo-concrete  encorbelment  exe- 

cuted (at)   :  XII,  31;  3. 
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—  Stagings    of   reinforced    concrete 

aJbng  the  quay  of  the  right 
bank  (at)  :  XII.  95;  13,  28,  80. 

-  Dry  dock  (at)   :  XII,  95;  14. 

-  Equipment  of  the  port.  See  Me- 

chanical   equipment   of   ports. 

-  Suspension  ferry  (at)  :  XII,  103; 

5  -  104;  9  -  106;  19. 

—  Quay  of  La  Eoche  Maurice  (at): 

XII,  95;  13,  28,  30. 

—  Reconstruction  of  the  Pkauil  and 

La  Madeleine  Bridges  :  X£I, 
95;  13. 

—  Various  accessory   works  on   the 

bridges  of  Thonare,  Maaives 
amd  Pirmil,  and  the  barrage  of 
the  Sevre  :  XII,  95;  14. 

-  Removal  of  rock  in  the  port -(of); 

XII.  83;  27  —  95;  14. 

—  See  also  Maritime  Ports. 
Nan/tes  to  Basle  :  canal  necomimen- 

ded  (from)   :  XII.  16;  19. 
Nantes   to  Brest    :    canal    (from.)    : 

Dimensions    :   XII,    16;   2. 
Naples  :  The  curved   breakwater  of 

the  port  (of)  :  XT!   97:  1.  0. 

—  Construction   of  a   new  breakwa- 

ter at  the  Granili  in  the  port 
(of)  :  XII,  89;  9  -  97;  1  —  R. 
*P.  371. 

—  Graving  docks  (of)   :  XII,  59;  5. 

—  See  also  Maritime  Ports. 

Naples-Genua-New  York  Lane  :  Di- 
mensions of  the.  steamers  (of  the) : 
XII,  68;  9. 

Narova  River  :  XII,  44;  4,  9. 
National  Navigation  Office  in  Fran- 
ce :  XII,  40;  6. 

Nautical  stores  (Boats,  Sea-going 
vessels,  etc.).  See  also  Means 
for  docking  and  repairing  ves- 
sels; Equii>mcnt  of  ports;  Se- 
curity of  navigation. 
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Sautictil  Stores   (continued)    : 
Boats   :  XII,'  12;  3,  5,  8,  20..   •_>! 
13;  2,  9,  12,  19,  20,  22,  23  -  14: 

4,  21  --  16;  10  -  19;  3    5  -  20: 

5,  20  —  22;  12  —  23bis;  7  -  27:  '.) 

-  46;  l  -  47;  i  -  48;  1  —  49:  1 

-  51;  1  —  R.  P.  295. 

-  Side- wheelers     :     Comparison 

with  twin-screw  tunnel-ship. 
XII.   47;  5   -      R.    P.    296. 

-  Wheel   boats.   See  Side-whet  I <  /  .>, 

-  Self-propertied    barges    :    XII f    12: 

3  --  13;     9  36;      11 

45;  5.    See  also  Motor  Bo<if*: 
Propel] 1 1 t. 

—  of  reinforced  concrete  :  XI i. 
28;  13,  18  -  30;  17  -  34:  l:i 
59:  -2  82:  11  —  97:  11. 

-  Standiiird   boat  of    thie  Rhine 

(1000  tons)  :  XII,  14;  4. 

-  Car  ferries  used  on  the  Great 

Lakes  :  XII.  112;  4. 

-  Liquid   fuels.    See  Sea-going 

vessels. 

-  Fuel  consumption.  See  Strn- 

mers. 

-  Construction    of    river    boats    by 

an  assemblage  of  caissons    : 
XII,  46;  7  -  51;  7. 

-  Cost  (of)   :  XII,  34;  14  -  41: 

10. 

-  of   600   tons    :  X1T,    12;   6,  8,  21 
-  13;  1,  20,  2-2  -  14;  3,  6  - 
18:  3  -  19;  5-41;  12,  13. 
24  -  R.  P.  228,  232. 

—  of  2000  tons  :  XII.  12:  8,  21  - 

14;  3  -  19;  3   -41;  13.  See 
also  Barge  canal. 

—  of  1000  tons  :  19;   3.   See  also 

Standard  boat  of  the  Rhine; 
Barge  canal. 

-  Dimensions   (of)    :   XII,  12:  2, 

9,  16.  21,  25,  28,  42  —  13; 
I  _  14;  2,  4  —  15;  9  —  16; 
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Nautical   stores    (continued)    • 

4,  14  —  19;  1,  5,  6,  10  —  20: 
2,   5,  11,  12  —  38;  8,  17  - 
44;    11,    16  —  48;   7,   16,   20 
—110;    4    --    112;    2,    17. 

-  in    the    harbours  of    Lake 

Vanern  :  XII ,  45;  6. 
— of  the  B/hone  barges  :  XII, 
12;  16  —  16;  14. 

—  on  the  St  Mary's  Falls  Ca- 

nal' :  XII,  15;  4. 

—  on  the  waterways   in   Rus- 

sia :  XII,  19;  6. 

-  on  the  Ladoga  Lake  :  XII, 

19;  7. 

—  on  the  Marie  system  of  wa- 

terways :  XII,  44;  16. 

-  on  the  Volga  :  XII    11;  58 

-  12;  21  —  19;  5. 

-  on  the  Waal    :  XII,  10;  10. 

-  on  the  Yssel  :  XII,  10;  20. 
—  Dimensions     and     form®     of 

boats  :  Trials  to  determine 
the  most  suitable  :  XII, 
12;  l  -  13;  1. 

-  Dimensions    and    capacity   of 

vessels  on  the  Great  Lakes  : 
XH   48;  6,  20  --  110;  4  - 
112;  1,  17. 

-  Dimensions    and    capacity    of 

boats  on  the  French  ca.nal 
system  (governed  by  the 
law  of  1879)  :  XII,  41;  11. 

—  Salvage    dock   on    the   von   Klit- 

zing  system,  for  the  raisimg  of 
sunken   vessels-  :   XII,   52;   3  - 
53;  12. 
-  Dredgers.    See  Dredges. 

—  Vessels   with   shallow   draught    : 

XII,  46;  1,   7  —  47:  19  —  49; 
2    --    51;    1. 

-  in  Russia  :  XII,  46:  7  —  51; 
4. 
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Nautical   stores    (continued)    : 
— •  Ferry   boats  of   reinforced   con- 
crete on   Lake  Iseo    (Italy)    : 
XII,    34;  13  —  97;  11. 
— .  Inland      navigation      fleet      in 
Russia    :   XII,   44;   11,    14. 

-  Boring  ships   :  XII,    79;   12,   14, 

13,    2€,    21,    25  —  82;   25,    37 

-  34;    4,     11,     12.     See    also 
Means  for      Removing      rock 
under    water. 

-  Cost  (of)  :  XII,  79;  23. 

-  Operating    cost    :    XII,   79; 

23,  27  -  82;  26. 

-  used  on  the  Great  Lakes   : 

XII,  79;  21,  22, 

—  Drill  barges.   See  Boring  ships. 

-  Forms   (of)    :  XII,   12;  1  --  13; 

1. 

-  Influence    on    the  side   slopes 
of  canails  :  XII,  R.  P.  235. 

—  Great    Lakes    (on    the)     :    Cha- 

racteristics, dimensions,  ton- 
nage and  statistics  :  XII,  48; 
6,  20  —  110;  4  —  112;  2,  17. 

—  Class,    tonnage    of    vessels    and 

statement  of  commerce 
through  both  American  and 
Canadian  canals  at  Sault 
Ste- Marie,  Michigan  and 
Ontario,  for  each  year  from 
first  opening  in  1855  :  XII, 
48;  16,  19. 

-  Twin    -    screw    tunnel    ships     : 

Comparison  with  side-whee- 
lers :  XII,  47;  4  -  -  R.  P. 
296.  See  also  Tugs. 

—  Screw        boats     :    Improvement 

concern  ing  attacks  on  the 
bottom  of  waterways  :  XII, 
R.  P.  236.  See  also  Pro- 
pellers. 

—  Tow-boats.  See  Tugs. 


_  178  — 


2'.>7. 
vrs- 

XII, 
XII 


NAt 
Nautical  stores   (continued) 

-  Motor   boats    :  XH,    R.    P. 

Si  «'     also     Xi'ii-yo'nt 
' sels. 

-  on    Russian     rivers 

46;  1,  7  —  51:  3. 
-  with  Yarrow  flaps 
49;  3  —  P.    P.  •*)»). 

-  IVop.-llcrs  :  XII.  4C;   1.  7  -  -  47; 

1,    5,     ID    —   43;   2,    l:,  .    -  49; 
!        -  5-1;    1,   3    -      if-    I*.    295. 
See  also  Liquid  fu<l. 
Propulsion    (of)     :    XII,    36;    11 

-  45;   5  --    R.    P.    295,    297. 
See    also     Sea-yoiny     vessel*. 

-  Protection    (of)    at   the   contact 

with  side-s  of  rock   :  XII,  45; 
10. 

ll.aising  of    sunken     vessels    : 
XII,  52;  3  -  53;  9,  12. 

-  Dock-ship    t'«r    th«'    raising    of 

aunfcec   veserfs  :  XII,  52;  3 
-  53;  9,  12. 

-  «  Compartment    »    boats     on 

th"  A  ire  and  Oa!d<>r  canal  for 
coal  tr;ii)s}K>rt;iti<  n  :  XII, 
74;  x 


Sidr-whoel    ~ttain<>r>    :   Xli, 

46;   1,  2  -  47;  5. 
KlTiciency  of    tunnel     and 
side  wheel     tow     boats  : 
XII,  46;  2  -  47;  5,  13  - 
49;  4  -  R.  P.  2'.)7. 

-  Traction   power  :    XII    46: 

2  —  47;  6. 

-  Screw   tunnel    tow  boats    : 

XII,  46;  1,  2,  7  -  47;  5; 
13  -  49;  2. 

—  Advantages  (of)  : 
XII,  47;  19  —  49; 
3. 

—  Resistance   of  the   vessels  : 

XII.  47;  10  —  63;  30.  See 

also 
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\iiu1i<-(il    sturi'*    (continued)    : 

-  Rhine  barges   :    XII.  14;   4  - 

41;    12. 

-  Sounding-ships  used    (at    tlu> 

Iron  Gates  (Danube)  and  on 
the  Rhine  :  XII,  84;  10. 

Transformation  of  boats  in 
MOIISCS  :  XII.  24:  S. 

T.V|K;  of  ves.*-l  employed  to 
transport  freight  on  fh(« 
west,  m  rivers  of  thr  Vni- 
ted  -  •  XII,  .13;  :i. 

-  Tonnage  (.•;ij..icity )  (of)  :  XII, 

39:    7   -*  41;    1<>.    12.    24,    31 

IJ.    I1.  22s.  2^1.    2:i'.»,  -2^. 

388.    S«v    ;ils<>     D/nit'iixions 

(of). 

Pa.ldh-  l.o.-its   :   XI  [.  49:  4.  St>e 

also    I'l'ii/n  lit  /.s    .-    Tnys. 
>i «  :im     \  i  >M.|>  on     t  lie    ri\-(M- 
network     of      Riiiss.:;i    :    XII, 
51;   1. 
Sin   <i'iini/    f'v-'  />   : 

>n   of    the    wavi-s    on    the 
working  conditi<ins    of   ves- 

XII.  61:  5. 

/ •'<  rriet:  XI  1,102;  l,  3,  8,  30,43 
106;  2        108;    1  -      II.  P.  380. 
S<H-     ;I!M)     Car      t<  rrios,      Car 
iloat-,      l-'i  rry     l»oat,s. 
— «-  Advantages    and    disadvan- 
\antages       :       XII,      102. 
3^  43  _  108;  1  —  109;  10. 
—  Operation;  tolls  :  XII,   102; 
:i       105:  2,  M. 

-  Self-propelled  ferries  :  XII, 

102;  3,  4  —  105;  4. 

-  Steam  ferries  for  the  trans- 

portation of  waggons  and 
I -avengers  :  XII,  70;  1 
-  76;  24. 

-  Steam    ferries    for    freight 

handling  in  use  at  New 
York  harbour  :  XII,  70; 
4  -  105;  1. 
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Nautical  stores  (continued)  • 

—  Tenders.  See  Safety  of  Navi- 

gation. 

—  Light  vessels.    See  Safety  of 

Navigation. 

—  Transfer  beats      in    maritime 

ports  :  XII.  105;  3  -  R.  P. 
381.  See  also  Ferries; 
steamlaunches. 

—  Vessels    for     ore      and      coai 

transportation  :  XII,  72;  8. 
74;   8  —   76;   11.      See      also 
Ferries. 

-  Car    ferries    :    XII,    65;    18   - 

112;  3,  4. 

-  Car  floats  :  XII,  102;  24,  26  - 

105;  5,  10,  19. 

-  Steam-launches    for    foot   pas- 

sengers :  XII,  102;  14  —  104; 
4. 

-  Protection  of  the  shock  of  ves- 

sels while  berthing  :  XII, 
45;  10  -  89;  9  —  96;  17. 

-  Use     of  internal     combustion 

motors.   See  Liquid  fuels. 

-  W«.ter  displacement      of    ves- 

sels :  XII,  53;  18,  21  —  63; 
29  -  65;  9. 

-  Unsinka.ble  ships  :  XII,  R.  P. 

541. 

-  Liquid  fuels  I  use  of  internal 
combustion  motors  :  XII,  46; 
7  —  48;  14  —  51;  3  --  R,  P. 
355. 

-  Lowering  of  freight    rates   by 

adoption  of  internal  combus- 
tion motors  :  XII.  69;  15. 
17. 

-  Adoption      of   petrol     motors; 

advantages  :  XII,  62;  17  — 
68;  22  —  69;-  1,  11,  15. 

-  Diesel  motors  :  XII,  62;  18 

-  68;  $1  -  69;  12,  17. 

-  Jimkvr.-    system    :   XII,   89; 

12. 
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Nautical    store*    (continued)    : 

-  Comparison     between     vessels 

equiped   with  sifeeaan   engines 
and   vessels     equiped     with 
internal  combustion  'motors  : 
XII,  62;   18,  20  -  68;  -2-2  - 
69;  11. 

-  Influence  of  the  use  of  liquid 
fuel    on  the  growth    of   the 
size  of     sea-going      vessel  : 
XII,  62;  15,  17,  20  —  68;  ±J 
-  69;  1,  11,  16*  17. 
-  Dimensions' of  seagoing  vessejs  : 
XII,  52;  6,  11  -  53;  18,  21  - 
55;  2,  4,  5,  9  -  56;  3,  14  -  59; 
3-68;  8,  9-91;  8,  11  —  109; 
2  --  R.  P.  ,337,  338,  344,  347. 
See  -also    Draught  of   the    lar- 
gest    vessels;     Largest     steam- 
er    on    the    seas     or   in     con- 
struction; Tonnage  of  sea-going 
vessels. 

-  Average  early  increase  in  the 

tonnage  :  of  vessels  un>  to 
5000  tons  capacity  :  XII,  69; 
8. 

-  of     vessel's     of  '   5000-10000 

"tons    capacity  :XII,69;7. 

-  Increase  in  the  dimensions  of 

sea-going  vessels  :  XII,  55; 
10  —  56;  2  —  59;  4  —  62;  5, 
9,  10,  12,  14,  16,  18  -  63; 
3,  5  —  64;  7  —  65;  3  9,  19, 
21,  23,  25  —  67;  I,  6  —  68; 
5,  6,  8,  9,  11,  a3  -  69;  1,  5, 
8,  11,  13,  17  —  106;  5,  6  - 
R.  P.  335.  330,  338,  340,  342, 
344.  347.  See  also  Steamers. 

-  Development  of  the  dimen- 

sions of  the  liners  ser- 
ving the  routes  :  to 
South  Africa  :  XII,  68: 
L5. 

-  to  South  America  :  XTI, 
68;  13. 
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Nautical  stores  (continued)  : 

-  to     Asia,     East      Indies 

and    Australia   :   XII, 
68;  16. 

-  the   ports  of    Boston,  Hali- 

fax, Quebec     and     Mon- 
treal :  XII.  68;  12. 

-  the   routes  Europe   -  New 

York  :  XII,  68;  6. 

-  Increase    in  the  dimensions  : 

of  vessels  visiting  Russian 
ports  :  XII,  69;  1,  2. 

-  of    tramp  steamers    :  XII, 

67;  7—68;  21. 

-  Increase   in   average    displace- 

ment and  dimensions  of 
war  vessels  built,  between 
yeare  188o  :m<l  11)11  :  XII, 
65;  6,  24. 

—  Dimensions     of     the     largest 

vessels  afloat  a.t  the  time  of 
January  1911  :  XII,  15;  9. 

—  Dimensions    of      the      largest 

actual  vessels  :  XII,  62;  5  - 
63;  3  -  64;  8  -  65;  19,  23 

-  68;  6,  8   9  -  69;  7. 
Dimensions  ami  touna.ge  of  20 

laiVt'st  rommercial  steam- 
ships of  the  world  :  XII,  65; 
7,  19,  23. 

-  Dimensions     (Maximum)      re- 

lating to  the  battleships  and 
cruisers  built  in  the  years 
1885  to  1911  :  XII,  65;  25. 

-  Dimensions  (Probable)   of  the 

sea-going  vessels  of  the  fu- 
ture :  XII,  55;  10  —  56;  2 

-  59;  3  —  62;  1,  13,  1£  - 
63;  2  -  64;  1  -  65;  1,  9,  19 

-  67;  1,  6  —  68;  1,  5,  11  - 
69;  17  —  R.  P.  332,  390. 

-  Influence  of  the  use  of  liquid 

fuel  on  the  growth  in  size 
of  sea-going  vessels  :  XII, 
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Nautical  stores  (continued)  : 

62;  15,  17,  20  —  68;  22  — 
69;  1,  li,  16;  17. 

-  Influence  of  the  weight  growth 

of  the  hull  on  the  increase  in 
size  of  vessels  :  XII.  R.  P. 
343. 

-  Limitation   of      the  maximum 

dimensions  of  sea-going  ves- 
sels :  XII,  52;  18  —  62;  20 

-  R.  P.  333,  334,  335,  337, 
339,  342,  343. 

-  Relation         between       length 

breadth  and  draught  of  mer- 
chant and  war  vessels  :  XII, 
53:  21.  -  64;  1,  7.  L6. 

/•V /•/•//    boats    :  Crossing    (by)    : 
XII,  65;  18  —  91;  11,  15  -  102; 
1  3,  4;  14,  18,  24,  26,  29,  42  - 
103;  6  -  104;  4,  13,  14  -     105; 
1,  3,  4,  5,  14,  19  -  107;  7,  8,  9, 
13  —  108;  1  -  R.  P.  323,  381. 
AdvaMta-.'s     ;iM(|      disadvanta- 
ges :  XII,  102;  3,  24,  25,  29 

-  104;  4  —  105;  3,  4,  G,  7  - 
108;   1. 

-  Comparison    with  the  crossing 

by  tunnel  :  XII,  105;  10,  19. 

-  lor   the  transfer      of    railroad 

car-    :  XII,  34;  14  —  97;  11 

-  105;   5.     See      also     Car 
floats. 

-  in   the    maritime    ports   of  the 

United  States  and  on  the 
Great  Lakes  :  XII,  102;  24 

-  105;  1,  2,  4,  7. 

-  in  New  York  :  XII,  105;  2, 

4,  5,  14  -  R.  P.  323. 

-  in       Philadelphia      :       XII, 

105;  L 

—  in    San      Francisco    :   XII, 
105;  1. 
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Nautical  stores  (continued)  : 

—  between  the  two  shores  of  the 
Scheldt  in  Antwerp  :  XII, 
102;  13  —  104;  3,  14. 

-  Railway  ferry  connection  be- 

tween Sassnitz  Harbour 
(Germany)  and  the  port  of 
Trelebongi  (Sweden)  :  XII, 
91,  15. 

-  Form  and  displacement  of  ves- 
sels :  Influence  on  the  increase 
of  draught  and  the  lowering  of 
the  surface  of  canals  :  XII,  63; 
•29  -  65;  9. 

—  Cost  of  freight  :  Influence  of  the 

increase  in  the  gross  tonnage 
(on  the)  :  XII,  62;  17  —  64; 
1—65;  3  —  68;  11  —  69;  9. 

—  Largest  vessels  on  the  seas  or  in 

construction  : 

-  Aquitania-  :  Dimensions     ton- 

nage, speed,  etc.  :  XII,  64; 
8  -  65;  2,  8  —  67;  3  -  69; 
7. 

-  Great  Eastern  :  Dimensions  : 

XII,  63;  12  -  65;  19  -  67; 
2. 

-  Imperator    :    Dimensions,  ton- 

nage, speed  :  XII  64;  8  - 
67;  3  —  69;  7. 

-  La  France  :  Dimensions,  ton- 

lage,  speed,  etc.  :  XII,  68; 
6|  iO  —  106;  7. 

-  Lusdtairia    ;   Dimensions,     ton- 

nage, speed,  etc.    :   XII,  63; 
2  —  64;  8  —  67;  3  —  68;  10 
-  69;  7  —  106;  6. 
-  Mauretania  :  Dimensions,  ton- 
nage, speed,     horse     power, 
etc.  :  XII,  63;  2  -  64;  8  - 
67;  3  —  68;  6,  10  —  106;  6. 
—  Oceanic    :   Dimensions,  tonna- 
ge rspeed,  horse  power,  etc. 
XII,  68;  6,  10  —  106;  7. 
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Nautical  stores  (continued)  : 

-  Olympic   :  Dimensdons,  tonna- 

ge, speed  :  XII,  63;  3  —  64; 

8  —  65;  17  —  67;  3  -  68; 

9  _  69;   7  —  96;  7  --   102; 
32  —  106;  6. 

-  Titanic    :    Dimension®,   tonna- 

ge, speed  :  XII,  63;  3  —  64; 
8  _  68;  9  —  69;  7  —  96;  7 
-  102;  32  —  106;  6. 
-  Wreck  (of  the)  XII,  R.  P. 
340,  343. 

-  Rotterdam   :  Dimensions,  ton- 

nage, sipeed,  etc.   :  XII,  64; 
8  —  68;  8,  10. 

-  Masts  :    Height    (of   the)    :   XII, 

102;  31,  46  —  103;  13  —  106;  6, 
7,  25  —  109;  2. 

-  Vessels    equipped    with    internal 

combustion      motors.      See   Li- 
quid fuels. 

-  Vessels  of  heavy  tonnage   :  Clas- 

sification :  XII,  68;  5,  10. 
—  Steamers  : 

-  Express  liners  of  various  Com- 

panies :  Increase  in  tonnage, 
dimensions,  speed  and  horse 
power  :  XII,  68;  6- 

-  with    turbine  engines    :    XII, 

68;  8,  11  -  R.  P.  310. 

-  of  heavy  tonnage  :  Speed,  coal 

consumption,  charge  cjafpa.- 
city  and  cost  of  construc- 
tion :  XII,  68;  10. 
—  Mixed  steamers  of  medium 
sipeed  of  various  Compa- 
nies :  Increase  in  tonnage, 
dimensions  and  speed  : 
XII,  68;  7. 

—  Average  number  of  passen- 
gers per  steamer  :  XII, 
68;  8. 

-  Propellers   :    XII,    64;    15  -  68; 
11,  22  -  69;  11. 
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Nautical  stores  (continued)  : 

-  Propulsion    (of)    :  112;   '2  —  113; 

20.  See  also  Liquid  /<//•/*. 

—  Comparison     between      steam 

engines  and  .internal  com- 
bustion em-gines  for  the  pro- 
pulsion of  large  vessels  : 
XU  62;  17,  20  --  68;  22 
-  69;  11,  12. 

—  Resistance  of  tihe  vessels   :  X!!, 

63;  30. 

-  Safety     on  board  :   XiZ      R.   P. 

341,  343. 

-  Working   conditions   of    ships  in 

dry  and  floating  docks  :  XII. 
61;  2,  8. 

—  Government  aid   in  the  con.-trur- 

tion  and  exploitation  of  lar^v 
sea-going  'vessels  :  62;  -1,  10,  19 
-  68;  7  -  !;.  P.  333,  iiai. 

—  Draught  of   the   largest  vieeseils   : 

XIT.  62;    1."     -  63:    2.,  3-64; 

8  —  65:  1(.)  -  67;  4        68;  <>,  8, 

9  -  103;  14  -  106;  6.  See  a.lso 
Dimensions    of    sea-goinjj 
sels:     Largest     vessels   on    th- 
seas  or  in   construction. 

-  Limitation   of  the     draught   : 

XII,    62;    20         64;     1.7   - 
69;   17  --  R.  P.  333. 
Variation  of   relative  dningiit 
and  relative      beam   of    Mie 
largest  modern  vessels  :  X 1 1 . 
64;  9,  15. 

—  Tonnage  of  sea-going  vessefe.  See 

also  :  Dimenisions  (of);  Large-t 
vessels  on  the  seas  or  in  con- 
struction; —  8ta.tis.tirs. 

-  Growth   (Yearly)    in  the   gross 

tonnage  of  ocean  going  ves- 
sels :  XII   69;  5. 

—  Growth     in     the     dimensions 

and   tonnage    of   vessels    of 
more  than  10,000  tons  g 
from  1895  to  1910 :X IT,  69:>G. 
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Nautical   stores    (continued)    : 

-  ( i-rowth  in  the  dimension^  and 
tonnage  of  vessels  of  a.  {fro* 
tonnage  exceeding  20.000 
tons  :  XII,  69;  7. 

—  Classification     of     vessels     <>i 

heavy    tonnage  :    XII.    68:    5. 

-  Graphic  representation  of  the 

development    of     the     total 
tonnage    :    of  English 
UMTS   from    LsKO    to    1909    : 
XII.  62;  3—  63;  4. 
-  of    llrrman    steamer-,    troni 
18.SO  to  1909  :  XII,  63;  4. 

Figures  for  I'.'KMl  reflating 
to  coma  i  le  rci  a  1  ,<t  i  • ;  1 1 1  is  1 1  i  j  >s 
(tot^il  niimhtT.  total  t-'i!- 

' 
XI L    65;  6. 

Int'luence  of  the  ineroasv  in 
tonna-r  on  tin-  tatr>  •»! 
fivight  r  XII, -62;  18  -  64: 
1  —  65:  :i  68:  11  -  6S: 
1,  9,  II. 

-  Influence  of   the    increase    of 

tonnage  on  the  wright  ->i 
iiiachinery  a.nd  fuel  :  XII 
69;  10. 

-  Tonna <_'•;•    «;!'    the   largest    .-te:i- 

mere  :  XII,  64:  -1. 
Tonnage    and    avei-aye    dijiien- 
sions  of    the  twenty  largest 
oo:iimercial  steain>hij>s:  XII. 
65;    7,    19. 

—  Tonnage  (Probable)  of  the  fefi- 

going  vessels  of  the  future  : 
XII.  62:  2,  10-  68;  11. 

-  Tramp-steamers    :    XI[,    67:    7    - 

68;  21. 

-  Change    in    vessefe    and  the  me- 

thods   of    mercanti'V-    marine    : 
XII   64;  16. 

-  \Yar    ve^o.ls   :    Development    (pi  : 

some    features    of  the   largest    : 
XII.  63:  24,  -2->,  20. 
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Nautical  .stores   (continued)  : 

-  Speed   (of)   :  XII,   62;  20  —  68; 

G,  9,  14,  16,  17,  34.  See  also 
Largest  vessels  on  the  seas  or 
in  construction. 

-  Saii'lmg  vessels    :    Highest    masts 

(of)  :  XII,  106;  7  —  109;  2. 

XAVJEK.  Calculation  method  (of)  : 
XII,  29;  1. 

Navigability  ,  of  .rivers.  :  Improv- 
meinit  (of  the)  :  See  Elvers;  Ei- 
rtfr.s  with  free  running  current; 
ritualized  Elvers. 

Navigation  of  large  but  shallow  ri- 
vera  :  Utilization  (of  the)  :  XII, 
46;  1,  G  —  47;  1  —  48;  i  3,  14  - 
49:  1  —  51;  1  -  R.  P.  241,  295. 

Navigation.  See  Inland  Naviga- 
tion; Ocean  Navigation. 

Navigation  companies.  See  Naviga- 
tion, lines. 

-  (Internal1)    of   Italy    :   Establish- 

ment (of)  :  XII,  18;  9  —  36;  9 
-  42;  17. 

Navigation  costs.  See  Charges  of 
navigation;  Freight  rates',  Cost 
of  transport;  Tarifs  of  trans- 
port; Tolls. 

Navigation  Lines  (Companies)  : 
XII,  67;  10  -  68;  5,  G,  15,  16,  17 

-  Aberdeen  Line  :  XII,  68;  11,  15. 

—  Adria  :  Royal    Hungarian    steam- 

ship Company  :  XII,  58. 

-  African    Steamship   Companies    : 

XII,  68;  15. 

-  American  Line   :   XII,  68;  7. 

—  America  to  Asia  :   XII,  68;  5. 

-  Atlantic     Transport     Company     : 

XII,  82;  4. 

-  Compagnie    Gene  rale    Transatlan- 

tique  :  XII,  68;  6,  8. 

-  Cimard  Line    :  XII,  63;  3  —  68; 

6,  8. 
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Navigation  Lines    (continued)  : 

-  Deutsch-Ost   Afrika  Line    :    XII, 

68;  15. 

-  Ellermann  Line  :  XII,  68;  20. 

-  Europe    :    to    the    United   States 

and  Canada  :  XII,    68;   i2,  20, 
21. 

-  to  Asia,  East  Indies  and  Aus- 

tralia :  XII,  68;  5,  16,  20. 

-  to  Australia   :  XII,  68;  5,   15, 

16. 

-  to  South  Africa.  :    XII,   63;   5, 

15. 

-  to   South  America    :    XII,    68; 

5,  13. 

-  Fiume-New  York  :  XII,  58;  1. 

-  Hamburg- Amerika.    Line     :    XII. 

63;  3,  9  -  68;  6,  8,  14,  21   - 
69;  13. 

-  HoMamd-Aimerika  Lijn  :   XII,  68; 

8,  26. 

-  HoLlandsche  Lloyd  :  XII,  68;  13. 

-  Messageries  Maritimes  :  XII,  68; 

17. 

-  Napleist-Genoa-Neiw    York    Line    : 

XII,  68;  9. 

-  Nederland    Company    :    XII,   68; 

16. 

Nmv-Zeeland    Steam     Navigation 
Company  :  XII,  68;  20. 

-  Norddriitsdier    Lloyd   :   XII,    68; 

6.,  8,  17. 

-  Oc>ean    Navigation     >Co'impany     : 

XII,  68;  20. 

-  Orient  Line,  :  XII,  68;  16. 

-  Orient  Steam,  Navigation  Compa- 

ny :  XII.  68;  17. 

-  Pacific   Coast  Steamship    Compa- 

ny  :  XII.  72;  3. 

-  Peninsular  and  Oriental  Compa- 

ny :  XII,  68;  15,   17. 

-  Rotterdatmsche   Lloyd  :•  XII,   68; 

16. 
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Navigation  Lines   (continued)  : 

—  Royai    Dutch    Company    :    XII, 

68;  20. 

—  Royal    Mail    and    Pacific   Steam 

Navigation  Company  :  XII,  68; 
14. 

—  Ungaro-Croata    Steam-hip    Com- 

pany :  XII,  58;  2. 

-  Union  Castle  Line  :  XII,  68;  15. 

-  White  Star  Line  :  XII,  63;  2   - 

67;  11  —  68;  6,  8,  11. 

-  Woewnann  Line  :  XII,  68;  15. 
Neckar    River    :   Goods   traffic    (on 

ttye)    :  XII.  47;  3. 

«  Nederland  »  Company  :  Incre.ase 
in  the  tonnage  of  the  Vieesels  (of 
the)  :  XII,  68;  16. 

«  Nadeirlandschie  -,  Ameriik)aa.nfcche  - 
Stoomvaart  Maatecha.ppij  »  :  See 
Lines  of  Navigation  :  Holland- 
Am  erika  Lijn. 

Neisse  River  :  XII,  2;  4,  8. 

Neiifiee  (GlMzer  and  GonLitzeir)  : 
Reservoirs  in  the  valleys  (of  the)  : 
XII,  2;  10  —  3bis;  10. 

NKKNST  :  Filament  (on  the  system): 
XII,  113;  20  -  116;  7. 

Nerthe  River  :  XII,  16;  11. 

Nervion  River  (Spain)  :  Ferry  brid- 
ge of  Portugalete-Lasi  Arenas  (Bil- 
bao) (on  the)  :  XIT.  103;  5,  7  - 
104;  9  —  EOS;  18  —  106;  9. 

Neuhaus    :    Ferry-bridge     over     the 
Oste  River  (at)    :  XII,   102;  8  - 
103;  7. 

Neva  River  :  Improvement  by  dred- 
ging work  of  the  mouth  :  XII, 
11;  37.  —  See  also  Elvers. 

New  Basin  Canal!,  La.  :  Dimensions 
(of  the);  period  of  navigation; 
cost  of  construction  :  XII,  39;  25. 

New  Bedford  :  Depth  of  the  port  : 
XII,  64;  22,  24. 

Newborn  and  Beaufort   Canal  :   Di- 
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inensions    (of   the);    cost  of   cons- 
truction :  XII,  39;  24. 
NYwcastle-on-Tyne      :     Coal     hoists 
(at)  :  XII,  74;  7. 

—  New  graving  dock  n°  G  :  dimen- 

sions (of  the)   :  XII,  96;  9. 
Xe\v     coa.l     staith     at     Denven- 
though  :  XII,  96;  9. 

-  Reconstruction     of     the      North 

pier  at  Tyneanouth  :  XII,  96;  8. 

—  See  also  Maritime  Ports. 
Newcastle  (N.    S.    W.)    :    Depth  of 

the  port:  XII.  62;  5,  7  -  64:  -J-J 

24. 
NKWCOMKK.  Henry  C.    ( Limt.  col.i   ; 

XII,  1;   1  -  36;  1  —  R.  P.   173, 

185,  188,  220,  248,  291. 
N<>\vha\en   h:irhour,   Sussex  :   Kepair 

of  the  W(-t   pier    (at)    :   XII.  96: 

11. 
Newhaven,    Conn.    :    Depth    of    tin- 

port  :  XII,  62;  7,8  -  64;  22,  24. 
New-London,   Conn.  :   Omah.-i  swing 

bridge   (near);    dimensions    :    XII, 

103;  4. 

New    maritime  waterway  from  Rot- 
terdam to  the  sea  (Nieuwe  Watcr- 

weg).   See  Muritinu-    ('minis. 
New   Orleans    :    Equipment   of    the 

port.  See  Means  for  ducking  and 

7  c  pairing      vessels:       Mechanical 

equipment   of  port. 

-  Terminal  port   (at)    :   XII,  21;  13 

-  23bis;  9  -  R.  P.  261. 

—  \Yarehouses  for  cotton  (at)  :  XII. 

R.  P.  326. 

-  See   atlso  Maritime    Ports. 
Newport  :  Length  of  the  lock  :  XII, 

68;  29. 
Newport,  R.  I.  :  Depth  of  the  port  : 

XII,  64;  22L  24. 
Newport    News,    Va.    :    Dimensions 

of  the  dry  docks  (at)  :  XU.  55:  2. 

-  Depth  of  the  port  :  XII,  64:  22, 

35. 
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NEWTON,  John  (Gen.)   :  XII,  82;  17.    j 
New  York,  N.  Y.  :  Gar  floats  in  use 
(at)  :  XII,  70;  3  —  105;  3,  5. 

-  Dredging  works  in  the  harbour  : 

XII,  4;  2  —  82;  3,  8.  See  also 
Ambrose  Channel. 

-  Dry  docks  (of)   :  XII,  52;  6,  7  - 

53;  -20  -  55;  2,  9. 

-  Equipment  of  the  port.  See  Me- 

chanical equipment  of  ports. 

-  Suspension   bridges  of  Brooklyn, 

Manhattan,  Williamsburg  and 
Queensboro  cantilever  bridge  : 
XIIv  102;  -27  -  103;  19  -  105; 
-2,  12,  13. 

-  Pier  construction  in  the  harbour 

(of)  :  XII,  23;  16,  20  -  R.  P. 
374. 

-  Project  for  the  bridging  over  the 

eastern  arm  of  the  Hudson 
(in)  :  XII.  103;  5. 

-  Rock  removal  under  water  (at)  : 

XH,  82;  17,  23. 

-  Transportation      by      ferry-boats 

(at)  :  XII,   105;  -2,  4,  5,  14  - 
R.  P.  328. 

-  Tunnels   (at).    See   Tunnels. 

-  See  also  Maritime  Ports. 

Now  York  Bay  :  Intra  Coastal  Canal 

proposed  from  the  Delaware  River 

(to)  :  XII,  21;  10,  13  -  23bis;  13 

-  39;  27. 
New  York   State  Barge   Canal.   See 

Canals. 
New    Zeeiland    S.    N.    Cy    (London- 

Autralia).    Vessels  (of  the)    :  XII, 

68;  20. 
Niagara  Canon    ;    Comparison    with 

the   cut   of   Culebra  :    XII,    R.    P. 

168. 

-  See  also  Rivers. 

Niagara  Falls:  Diversion  canals  (at): 
XII,  28;  16  -  30;  10. 
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Niagara  Rapids  :  XII,  39;  2,  6. 
Nicaragua    :   Dimensions    proposed 
for  a  canal  with  lock:  XII,68;12, 

Nice  :  Equipment  of  the  port  :  XII, 
73;  15,  '20  -  95;  19. 

-  Prolongation  of  the  outside  jetty; 

dredgings;  cost  of  the   works  : 
XII,  95;  19,  24. 

-  Removal  of  rock   (at)  :  XII,   83; 

27. 
Nickel    steel:    Use    (of)  :    XII,    103; 

6,  7,  14. 
NICLAUSSE  :  Cost  of  transportation  of 

good  by  tramways  :  XII,  24;  6. 
Niederfinow  :  Lock-stair   (at)  :  Xll, 

13;  23  -  29;  22  -  36;  2  —  37;  1. 

-  Electric  tractors  for   the  passage 
through    the   lock-stair    :  XII,    37  ^ 
2. 

Niemen  River  :  XII,  44;  9,  18. 

-  Improvement    :  XII,  4;   4. 

-  Steam  vessels  utsed  :  XII,  51;  2. 
Niers  Riveir  :  XII,  10;  4. 
Nieuport  :  canal  from  Passchendae- 

le  (>to)  :  Bank  protection  :  XII,. 
38;  6. 

Nieuport  to  Dunkerke  :  Canal 
(from)  :  Bank  protection  :  XII, 
38;  6. 

«  Nieniwe  Watea-we-g  »  :  Improve- 
ment works  :  XII,  68;  23  --  R. 
P.  337. 

-  Dred.gings  :   cost    (of   the)  :  XII, 

68;  -23  —  86;  6  —  98;  3. 

-  See  also  Maritime  Canals  :  Wa- 

terway from  Rotterdam  to  the 
Sea. 
N:/joIiak>if    :   Depth  of  the  port   and 

access  canals  :  XII,  69;  3. 
NIKOLSKI,  Alexander   :  XII,  28;  1  — 

35;  1  —  R.  P.  273. 
Nile   River   :    Improvement    of    the 
conditions  of  flow  of  the  waters  :. 
XII,  R.  P.  187. 
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NILSSON,     E.  .1.  •  Xli.  45;  15  —  102; 

45  -  109;  1  —  R.  P.  379. 
NIXON   :  XII,  R.  1J.  341. 
NOBEL,  Alfred   :   XII.  88:  1. 
NOBEL,  C.   :  XII,   52:   17   —  60;  1.   4 

-  R.  P.  306,  31-2. 

NOBLR    Alfred  :  XII,  12;  1  -  R.  P. 

170,  226,.  227,  '244,  300. 
NOBLEMAIKK  :  XI I,  24;  11. 
«    Noord-Himler    »    :    New    floating 

light  :   XII,  116;  4. 
Xord    Canal     :    DiimengLon*>    of     the 

lock>  :  XII,  12;  8,  15,  18  —  14;  6 

-  16:  (').  js,  22. 

—  Gangways     in    the    tunuc 

the)   :  XII,  28;  4-31;  21. 

-  Tunnels  (of  the)    :  XII,   16:  7.  9, 

10. 

—  See  also  Annuls. 
Nord-Katherine  Canal   :   XII.  44;  37. 
«  Norddeutscher    Lloyd    »   Stea-mers 

(of  the)  :  XII;  68;  6,  8. 
Express  liners  (of  the)    :  XII,  68; 

G. 
Nonler  Alt'  (Sweden)  :  Bridges  (<>\<T 

the)   :  XII,  102;  51  —  109;  17. 
Nord-Est  Canal    (France):    Dimen- 
sions of  the   locks    :   XII,  12;  8  - 
14;  G   -    16;  10,  18. 

-  See  aliso  Canals. 

«  Noordze>e.kiMva.al  »  (Maritim.  ca- 
nal from  Amsterdam  to  Ymiui- 
dje.n)  :  Improvement  works;  defen- 
ces of  the  banks  :  XII,  43;  1,  2. 

—  See' also    Maritime    I'nnnlx. 
NORCKOSS  Brothers  :  XII,  30;  19. 
Nore  River  :  XII,  96;  3. 
Norfolk,  Va  :  Dry  docks  (of)  :  XII, 

52;  s  —  53;  18,  2(|  —  55;  2,  4,  9. 

-  Depth  of  the  port  :  XII,  62;  6  — 

64;  22,  -24. 

—  Seawall  ronstnu-ted   in    the   Navy 

Yard    (at)    :   XII,  28:   17  •*-  30: 
13,   30. 


!  N<  >Li 

NOKMAX  :  XII.  69:  H>. 

Norro  Sumlby  (Denmark)  :  Cons- 
truction of  the  harbour;  qiui\- 
\\all  built  on  soft  ground  i>y 
means  of  caissons  of  rein: 
concrete;  depth  of  the  port  :  Xil. 
89:  9  —  93;  2.  f>. 

Norricoptng   (Sweden)   :  Tonnage  <»f 
the  harbour  :  X!I.  100:  1. 

North     River      (IlmUon)      :      IJridiit 
(ov<«r    the)      between      Manhattan 
and    Xew  -lei'M-y    :  XII.   105:    L5. 
Tonnage  of  Irfi^ht  (crossing  then 

xn.  105:  r,. 
-  See  also  Kin  /.s. 
Northflect    near   (.iMM'MMid     :    Jetty 

of  reinforced  concrete  on  the  Tha- 

mes  (&}   :  XII,  28:  6  -  32:  8 

96;  5. 
Xouvelle     M;U-H'    Canal     (Russia)     ; 

XII.    44;    10. 
Novorosissk  :  Depth  of  the  port  and 

accesses  :  XII.  69:  3. 
Nvssi:\s-I|\Ki    :  XII     11:    I-J. 


Oakes  (Major)  :  XII.  R.  1'.  248, 
285,  286. 

'  lix-rland  Canal  :  Arched  roa<l  brid- 
ge (over  the)  at  Draulnten  :  XII. 
29;  3. 

Obi  River  :  XII,  35:  I  44:  1.  .•. 
19,  29,  30. 

-  Characteristics  :  XII.  44;  10. 

-  Traffic-    :  XII.  44:  13. 

Obi- Yenisei   Canal    :   Xlfi    44:    11). 
Ocean  inavi'gation.  —  See  Mdrithm 

Canul*:    M'lritinir    /'o/i.s;    S(if<t>/ 

of  nfirif/fifiun;  Sea-going  vea 
OCKKRSON,  J.    A.  :    XII,    11;    39.    41, 

48,  49  —  82;  9,  10  -  R.    P.  399. 
OCKKRSON    (Major)   :  XII,  R,   P.  '_Sx 
Oder   :    Canal    from    the    Spree    (to 

the).  See  Can uh. 
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—  Canal  from  the  Danube  (to  the) 

and  the  Vistula  :  XII,  R.  P. 
176. 

—  'locks  :  embanking      (of      the)    : 

XII,  29;  22  —  R.  P.  275. 
-  river    :    improvement    (of   the). 
See    Rivers;  Rivers    with  free 
running  current. 

Oderberg  :  Bank  protection  on  the 
waterway  Berilin-Stettin  (at)  : 
XII,  37;  9. 

Odessa  :  Equipment  for  handling 
grain  (at)  XII,  77;  4,  8. 

-  See  also  Maritime  Ports. 
Oguinski  lock  canal  :  XII,  44;  18. 
Ohoma     Bridge  near  New     London 

Conn.    :  XII,  103;  4. 
Ohio  River  :  Improvement  (of  the): 
XII,   1;  '24.    See  also  Rivers  with 
free  running  current. 

-  Reservoirs  of  the  basin  (of  the)  : 

XII,  R.  P.  207,  212. 

-  Dimensions  and  characteristics  of 

the  locks  and  dams  (on  the)  : 
XII,  39;  16,  17,  18. 

-  Look-*   (on  the)    :  XII,  12;  33  - 

39;  16. 

-  Reinforced      concrete)     retaining 

wall  of  the  Champion  Coated 
Paper  Company's  Plant  (along 
the)  at  Columbus,  Ohio  :  XII, 
28;  15  —  30:  8,  28. 

-  Terminals  of   the  Ohio-Mississip- 

pi River  System  :  XII,  23bis; 
7. 

-  See  also    Rivers;    Canalized  Ri- 

vers. 
Ohio  Canal   (Chesapeake  and)   :  See 

Canals, 

Ohio  and  Erie  canal  :  Dimensions; 
locks;  period  of  navigation ;  cost  of 
construction  :  XII  39;  6,  25. 

branch  canal  :  Maintenance 
trial  (on  the)  without  stopping 
navigation  :  XII,  40;  3. 


OIS 

Oise-Marne     Canal  :     Mortar    wall 
constructed  on  the  water  line  (of 
the)  :  XII,  31;  22. 
-  Protection    of    the  banks    :  XII, 

31;  22. 
Oka  River  :  XII,  11;  54,  57,  65,  68. 

-  Characteristics     (of  the)     :    XII, 

44;  10. 

-  Connection  with  the  Don  :  XII, 

44;  15. 

-  Dimenislions  of    the.  locks  :    XII, 

12;  22  —  19;  10  —  44;  24. 

-  Improvement  by  dredging  :  XII, 

1;  21  -  11;  54. 

Okhotsk  Sea :  XII,  44;  1,  3. 

OLAF  HOFF.  Method  (used  by)  for 
depositing  iconcrete  under  water  : 
XII,  30;  17. 

O^onpapo,  Philippine  Islands  :  Float- 
ing dock   (at)    :  XII,   52;  6,   8  - 
55;  8. 

-  'Wharf  constructed  at   the  U.    S. 

Naval  Station    :  XII,  28;  16  - 
30;   10,   29. 

Oinbrone    River    :    Syphons    under 
the  branch  (of  the)  XII,  28;  11  - 
34;  7. 
Onega  Canal   :   XII,  44;  16. 

-  Lake  :  XII,  9,  29. 

-  River  :   XII,  44;  19. 
Oneida  Lake  :  XII,  5;  21. 

-  River   :  XII,  5;  15. 

-  Gaughdenoy  dam  (on  the)  :  XII, 

5;  19. 

ONKEN,  L.  :  XII,   111;   13,  14. 
Onondago  Lake  :  XII,  5;  21. 
Ontario  Lake.  See  Lakes. 
OP  TEN  NOORT,  L.  P.  D.  (Jonkh)  : 

XII,  60;  4. 
Ora*n    :    Outer    breakwater    (of  the 

port  of)   :  XII,  90;  16.  17. 
Ore   :    Machinery  for  handling.    See 

Mechanical  Equipment  of  ports. 
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-  Transportation    (of)   :   XII,  72;   8 

-    76;   11.    See    also    Nautical 
Stores   :  Ferries. 

Orebro  Canal  (Sweden):  XII.  45;  3. 

Ore*don  reservoir  dyke  (French  Py- 
renees) :  Facing  of  the  upper  slo- 
pe (of  the)  :  XII,  28;  3  —  31;  11. 

Oregon  :  Reinforced  concrete  pres- 
etire  pipe  (Umatilla  Project)  (in 
the)  :  XII,  28;  17  -  30;  16,  30. 

Organization  (Methodical)  of  wa- 
terway transportation  :  XII,  36; 
5  -  40;  2,  5. 

Orient  Steam  Navigation  Compa- 
ny :  Increase  in  the  tonnage  of 
tho  vessels  (of  the)  :  XII  68:  17. 

ORLANDO,  Salvatore  :  XII,  11;  42  -- 
42;  14,  15. 

Osaka  (Jaipan)  :  Improvement  of 
the  harbor  :  XII,  R.  P.  1<  I 

OSBORM:  RKYXOI.OS  :  XII,  11;  5,  10, 
21,22. 

Oste  River  :  Ferry  bridge  a-t  Neu- 
haus  (over  the)  :  XII,  102;  8  - 
103;  7. 

Osten  Lake   (Sweden)  :  XII,  36;  13 

-  45;  16. 

Oste.n  and  Stora  Lee  :  Canal  con- 
necting (the  lakes)  :  XII,  36;  13 

-  45;  16. 

Ostend  :  Depth  of  the  port  :  XII, 
64;  22,  24. 

-  Canal  from  Bruges  (to).  See  Ca- 

nals. 

Oswego  branch  of  the  Erie  Canal  : 
XII,  39;  3. 

—  River    :   Improvement     works    : 

XII,  R.  P.  220. 

Oswego  siphon  lock   :  XII,  5;  18. 
Oswego,  N.  Y.  :  Breakwater   (at)   : 
XII,  94;  10. 

—  Depth  of  the  port  :  XII,  64;  22, 

25. 


OTT 

OTTMAXX.  Report  on  the  equipment 
of  inland  harbors  :  XII  22:  9. 
15,  21. 

O'ule  dyke  (French  Pyrenees)  :  Re- 
vetment (of  the)  :  XII.  28;  3  — 
31;  12. 

Oulla  River  :  XII,  44;  17. 

Ounja  River  :   XII,    11;  57,  58. 

Ourthe  River  :  Improvement  works  : 
XII,  11;  39. 
-  Regulation    works    :    XII.  38:   2<A 

Overflows    :   XII,  34;   14. 


Pacific  (oavt  :  Dry  docks  ,-in -1  llr.at- 
ing  docks  of  the  Tinted  State* 
(on  the)  :  XII,  52;  6  —  55;  4. 

Pacific  Steamship  Company  :  Tra- 
velling platform  (of  the)  at  Seat- 
tle :  XII,  72;  3. 

Pacific  Ocean  :  Facilities  for  dry 
docking  on  the  coast  (of  the)  : 
XII,  52;  6  —  55;  4,  9. 

PiadrougiaiNKS  torrent  (Sardinia)  : 
Bridge  (over  the)  :  XII  28;  10  - 
34;  3. 

PA<;K.  KxperimenN  (of  Director)  to 
make  concrete  impervious  to  wa- 
ter :  XII,  28;  20  -  30;  22. 

P.U.AX  :  XII,  31;  16. 

Palermo   :  Depth  of  the  port  :  XII, 
64;  2-2,  2.5. 
(i raving   dock   (of)  :    XII,  59:   5< 

PALMKK  :  Dimensions  (proposed  by) 
for  the  new  entrance  locks  of 
London  :  XII,  65;  20. 

PAI.MKK.  J.  E.  :  Economical  state- 
ments on  the  Manchester  Canal 
(by.)  :  XII,  65;  13. 

PALMER,  M.  F.  :  Scheme  of  dock 
and  extension  works  of  the  port 
of  London  (prepared  by)  :  XII. 
96;  4. 
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Palmer  Lake  :  Dam  (at)  for  the 
Denver  and  Rio  Grande  Rad&way; 
XII,  28;  15  -  30;  6,  27. 

Panama.  Canal  :  Dam  (of  the)  ; 
XII,  R.  P.  210. 

-  Dredigings  :  XII,  79;  2  —  82;  4, 

10,  11,  29. 

—  Dredging   with    hydraulic    moni- 

tors :  XII.  82;  12. 

—  Lodes      (of     the).     See      Locks 

( Ocean    Navigation ) . 

—  Cranes     for     handling     concrete 

and  miixera  :  XII,  30;  4,  18. 

—  Electric    towing     locomotive's   at 

the  locks  :   XII,   15;  10. 

—  Emergency  dams  :  XII,    15;   i5. 

-  Meiohanicail   conveyors  for  distri- 

buting   concrete  :    XII,    30;    4. 
• —  Rock     removal      (on    the).     See 
Means  for  removing  rock  un- 
der water. 

-  See  also  Maritime  Canals. 
Panama  :  Depth  of  the  port   :  XII, 

64;  23    25. 

Panneirden  canal  (Netherlands)  : 
10;  13. 

Para  :  Port  (of).  Wall  built  out  of 
concrete  blocks  :  XII,  R.  P.  376. 

Paris  ;  Ferro-ooncre>te  conduit  con- 
structed at  the  Boulevards  Mac- 
donald  and  Ney  (at)  :  XII,  31;  16. 

-  Traffic     in    the     harbour     (of)    : 

XII,  24;  3. 

-  Terminal   port    (of)   :  XII,   24;  2. 

-  Project   of   Paris  seaport    :    XII, 

16;  16. 

—  Tunnel    construction    under  the 

Seine  for  the  Metropolitan  Ry.: 
XII,  102:  9  —  103;  11  —  106; 
21. 
Parkefiton    Quay  :   Travelling  cranes 

(at)  :  XII,  74;  4. 

Parkston  (Harwich)  :  Quay  of  rein- 
forced -  concrete  without  under- 


PAR 

water      bracing;    disadvantages     : 
XII,  96;  15. 
PARODI    :    XII,   59;   5. 
PARTIOT   :  XII,  11;  21,  22. 
PARVOPASSU,   C.    :  XII,  34; 
PASQUEAU  :  XII,   11;  18,  20  —  R,  P. 

203. 
Paseaic   River  :    Traffic    (on   the)    : 

XII,   48;  2. 
Passing  places  (side  bays)    :  of  the 

Kid  canal  :  XII,  63;  33. 
-  of  the  Suez  Canal  :   XII,   63; 
3& 

-  See    also  Canals;    Maritime    Ca- 

nals. 

Passing  places  :  See  Canals;  Mari- 
time Canals  :  Sidings. 

Passing  ways.  See  Foot  bridges; 
Gangways. 

PATART   :  XII,  73;  38. 

PATERNOSTER  Bucket  dredger  (of 
the  system)  :  XII,  84;  19. 

Pathfinder  Dam  :  XII,  28;  17  —  30; 
15. 

Pauillac  :  Improvement  of  the 
Pauilkc  staging  :  XII,  95;  15. 

PAVIE  :  XII,  11;  11    15. 

Pearl  Harbour  (Hawaii)  :  Dry  dock 
(at)  :  XII,  52;  8  -  53;  7,  18. 

-  Depth  of  the  harbour  :  XII,  64; 

22,  25. 

Pedro  Miguel  locks.  See  Locks  . 
Panama  Canal. 

-  Concrete  mixing  plant  (at  the)    : 

XII,  30;   17,  31. 

Peipons  Lake  :  XII,  44;  9. 

Penfeld  :  Transporter  bridge  at  the 
naval  sta.tion  of  Brast  (over  the): 
XII,  102;  35  —  104;  9  —  106;  18. 

Penhoet  :  Alteration  of  the  cham- 
ber lock  of  Penhoet  in  St-Nazaire: 
XII.  95;  12. 

Peninsular  and  Oriental  Company  : 
Increase  in  the  size  of  the  ves- 
sels (of  the)  :  XII,  68;  15.  17. 


—  190  — 


PEN 
PENN,    William    :    XII,    E.    P.    152, 

156. 
Pensaoola    :    Depth    of    the    port    : 

XII,  64;  22,  25. 
Pe>pin  Lake  :  XII,  5;  5. 
Percolation    :   Loss    by-  perocftition 

from  Erie  Canal   :  XII,  5;  14. 
—  Losses   by     evaporation',    leakage 
and  percolation  :  XII,  Sbis;  7. 
Percolation      through      masonry      : 

Means  to  prevent  :  XII,  31;  8. 
PKRILM,    Mederico    :    Xlk  28;   1,   10 

-  34;  1  -  R,  P.  273. 
PKKII.I.IAT  :  XII,  11;  48. 
Permeable  soils  :  Means  for  cutting 

off  infiltrations   (through)    :    XII, 

28;  2-31;  ."). 
Pernambuco   :   Depth  of  the  port   : 

XII,  62;  7-64;  22,  24. 
PKRRIKR    :   XII,   R.    P.  316,  342,   343, 

333,  354. 

PERRY  :  XII,  R.   P.  404. 
PERRY,  R.  B.  :  XII,  112;  22. 
PESTALOZZI    (Col.)    :    XII,   59;   5. 
PKTKK      TIIK     CKIAI    :    Works     feste- 

bliahed    (by)    :   XII.  44;   15,  17. 
Peterboro,      Ontario      :      Hydraulic 

boat  lifts  (near)   :  XII,  39;  28. 
IVtit-WilLebroek   :   Bascule  highway 

bridge    (at.)    on   the    maritime  ca- 
nal  from  Brussels  to  the  Ru<peil  : 

XII,  102;  22  —  104;  24. 
Petechora  River  :  XII,  44;  9,  29. 

-  Characteristics    (of    the)    :    XII, 

44;   10. 

Pharolin  light.  See  Security  of  Na- 
vigation :  Lighthouses. 

Philadelphia.  Pa  ;  Dry  docks  (of)  : 
XII,  52;  8  —  55;  1,  2. 

-  Freight  cartage    (at)    :   XII,    21; 

10   —  23bis;    17. 

-  Relative    cost    of    shipments    at 

Philadelphia    by  rail    and    bar- 
-v  :  XII,  21;  ]2  -  23bis;  18. 


PHI 

.Mechanical    equipment     of     the 
port  :  XII,  72;  3  —  R.  P.  323. 

-  Terminal    port    (of)     :    XII,    21; 

10  —  23bis;   13, 

-  Ferry  conditions   (at)    :  XII,  105; 

1. 

-  Type   of    pier    built  by    the   City 

(of)  :  XII.    23;  20. 

-  Siee  also  MurithiH'   I'orts. 
Phosphates     :     Handling    (of).    See 

Mechanical   e(fuii>nn'nt   of  ports. 
Photometer  :   System   Ritchie  :  XII, 
116;  6. 

-  System  Weber   :   XII,   116;  6,   8. 
PIKKRKT   :  XII,  31;  21. 

Piers  :  Construction    (<>!';    :   XII.  21; 
7  —  23:  5,  10,    i:>.    is.  20  —  23bis; 
11  -  109:  n. 
See    also   Breakivaterit;    Jr.ttirs; 

Reinforced  concrete;  Whurfs. 
Approach    piers    ;il>o\r    the   locks 
;it  fche  St  Mary's  Falls  Canals  : 
XII.  12:  31. 

-  Concrete  and  reinforced  concrete 

piers  :  XII,  28;  6,  16  -  30;  11. 
13,  19,  30. 

—  Constructions  in    wood  and  con- 

crete :  cost  (of)    :  XII,  23;  20. 

-  Pier   in  Atlantic    City,    N.   J.     : 

Defects   (of  the)    :  XII,  28;  20 
-  30;  22. 

-  Pier  N°  1,   Boston  Yard    :  Dete- 

rioration of  concrete    (at  the)    : 
XII,  30;  19,  31. 

-  Private    pier  on    jetted    concrete 

piles,   Long    Branch,    N.    J.    : 
XII,  30;  11,  29. 

-  Piers    of    the     Gothenburg    har- 

bour :   XII.  109;   13. 

—  Pier  on  concrete   pi/lies   construc- 

ted in  San  Francisco  harbour  : 
XII,  28;  If,  -  30;  13,  31. 

-  Type   of   pier    built  by    the    City 

of  Philadelphia    :   XII,  23;  20. 
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-  Type  of  pier  at  New  York  har- 
bour :  XII,  21;  8  -  23; 
16,  20. 

Piles   and   sheet      piling    :   XII,  36; 
4  -  38;  29,  31  —  93;  2,  11  -  95; 
15,   27  -  96;    IS    13   -    98;    10  - 
100;   iO,   11,  27.   See  ailiso  Eeinfor- 
ccd  concrete. 

—  of  reinforced   concrete    :   Molding 

and  driving  :  XII,  28;  T\  16  - 
29;  7  —  30;  11,  12,  13. 

-  Apparatus      used      at      Long 

Branch,  N.  J.,  for  jetting 
piles  :  XII,  23;  1C)  —  30;  11, 
29. 

-  Pile  dikes  :  XII,  39;  13. 

—  Quay    walls    founded   on   piles    : 

XII,  38;  2,  9,  29,  30  --  100; 
7,  9,  10,  17,  21,  23  -  -  R.  P. 
373. 

-  Sheet  piling    (Iron    and   steell)    : 

XII,  30;  6  -  100;  26. 

-  of   the  .system    Lanssen    :  XII, 

100;  26. 

-  Screw   piles:   XII,    101;   10. 

-  Foundation     on    grillage   :     XII, 

100;  9,  17,  23. 

-  \vith  concrete  covering  :  XII, 

100;  10,  27. 

-  Choice      between     wood     and 

reinforced  concrete  for  ma- 
ritime works  :  XII,  96;  17. 

-  Protection  'against  the  attacks 

of  the   teredo.    See   Teredo. 

-  Pile-foundation    protected  by    re- 

vetments of   reinforced  concre- 
te   :    XII,  96;   4,    18. 
Pillau    :   Depth    of   the  port    :   XII, 

62:  7  -   64;  22,   24. 
Pine    River  Dam    :    XII,   28;    15  - 

30;  6,   27  —  39:  22. 
PrxTsc-n,    J.    Lighted    buoys    (of  the 

system)    :  XII,  110;  3,  5  —  111;  3, 

6,  i)        114;  2,  4  —  116:  16  —  118; 

1,    3. 
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PIOLA   :  XII,  42;  21. 

Piraeus  :  Depth  of  the  port  :  XII, 
64;  5,  23,  25. 

PIRRIE  (Lord)  :  XII,  62;  11  --  65; 
3. 

Pitehpine.  See  Structural  Mate- 
rials. 

Pittsburg,  Pa.  :  Locks  and  retain- 
ing walls  of  the  American  Steel 
and  Wire  Company  ailong  the 
Monongahela  River  (oat)  :  XII, 
30;  6,  27.' 

-  Report    of    the    Flood     Commis- 

sion (of)  :  XII.,  R.  P.  212. 

-  Wall  built  by  the  National  Tube 

Company  along  the  Mononga- 
hela River  (at)  :  XII  28;  15 
-  30;  9,  28. 

Pizzig'hettone  :  Canal  proposed 
from  Milan  to  Lodi  ('and)  :  XII, 
18;  5. 

PLAISSETTI  :  Upright  sleeves  of  arti- 
ficial! silk  (of  the  system )  :  XII, 
113;  6. 

Plantation  for  the  protection  of 
banks  :  XII,  36;  3  —  37;  8  —  38; 
15,  17,  30  —  43;  6  —  45;  11. 

Plaquemine  locks  in  Louisiana  : 
XII,  30;  6,  27. 

Plasschendaele  to  Niieuport.  Canal 
(from)  :  Protection  of  the  banks  : 

XII,   38;  6. 

( 

Plaster  work.  See  Coatings. 

Plate  River  :  Deepening  (of  the)  : 
XII,  91;  14. 

Plymouth  :  Construction  of  a  tim- 
ber jetty  in  reinforced  concrete  : 
'XII,  96-11. 

-  Deipth  of  the  port    :  XII,  64;  23. 

25. ' 

IV)  Biv«r;  XII,  18;  1.  S*v  also 
Rivers. 

-  Dredgings    (on   the)    :   XII,  1;  15 

_  9;  5.  s  —  11;  42. 
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-  Network  proposed   in   the   vailey 

(of  the):  XII,  12;  18  —  18;  2, 
3,  5  -  42;  20. 

-  Reinforced    concrete    wharves    at 

Pontelagoscu.ro  (on  the)  :  XII, 
28;  13  -  34;  12. 

Pointe  aux  Oies  :  Stonework  along 
tin1  coasts  of  Pas  de  Calais  (at)  : 
XII,  95;  33. 

Pointe  de  Graves  (Gironde)  :  Pro- 
tection covering  for  sand  dunes 
(at)  :  XII,  89;  9  -  95;  29,  331  36. 

Point  Judith,  Rhode  Island  :  Break- 
water (of)  :  XII,  94;  6. 

POIKKK  :  Dam  (of  the  type)  :  XII. 
28;  7  -  33;  2  —  34;  8. 

Pokegama,  Lake  :  XII,  5;  5. 

-  Reservoir  :  XII,  39;  22. 

Pola  :  Lifting  power  of  the  floating 
dock  (of)  :  XII,  59;  2  -  60;  6. 

Pollok,  P.  I.  :  Dry  dock  (of)  : 
XII,  52;  8. 

Pommerceu/1  to  Antoing  :  Canal 
(from).  See  Canals. 

Pond  at  Berre  (France)  :  XIL  16; 
11  -  106;  14. 

Pond  of  Caronee  (Franco)  :  Swing 
bridge  of  the  viaduct  (over  the)  : 
XII,  102;  34  —  106;  14. 

Pontamaphrey  Falls  (French  Aips)  : 
Ferro-ooncrete-  conduit  (at  the)  : 
XII,  31;  16. 

Pontelagoscuro  :  Reinforced  con- 
crete wharves  (at)  on  the  P6  Ri- 
ver :  XII,  28;  13  -  34;  12. 

Pontcxm  docks  :  XII,  52;  17,  18  — 
60;  (5,  7. 

POPP  :  XII,  R,  P.  302. 

PORCHEDDU,  G.  A.   :  34;  2. 

Porjus  (Lapland)  :  Power  works 
(at)  :  20;  18. 

Portage  Canal  :  Accidents  of  navi- 
gation :  XII,  112;  6. 

-  Dimensions;  locks;   period  of  na- 

vigation :  XII,  39;  6    26. 
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Portage  Lake  :  Accidents  of  navi- 
gation :  XII,  112;  6. 

Portage  River  :  XII,  39;  6  —  112; 
6. 

Port  Arthur  (Canada)   :  XII,  112;  2. 

Port  Arthur.  Texas  :  Depth  of  the 
port  :  XII,  62;  7,  8  -  64;  22,  24. 

Portland  cement  :  Vse  (of)  in  the 
United  States  :  XII,  28;  14  -  30; 
2. 

-  See  al-so   :  Structural  materials. 
Portia  ml    Or.    :  Depth  of  the  port   : 

X 1 1 .  62;  7  -  64;  22,  24. 
Portland,  Me.   :  Me  Myler  machines 
with  buckets      (at)  for  undoading 
coal  :  XII,  R.   P.  325. 

-  Depth  of  the  port  :  XII,  64;  23, 
25. 

Portland  canal  (Louisville  and)  : 
Dimension-;  ]<x-k<:  (X'riod  of  navi- 
gation; total  Government  expen- 
diture :  XII,  39;  26. 

iVrt:-  Coixim  :   Canal    (of).   Unload- 
ing    wharves     of     reinforced   con- 
ci.-tr    atoog  tin-)  :  XII,  28;  12  - 
34;  9. 

I'ortx  :.KHiiipmoMt  (of).  See  Me- 
chanical equipment  of  ports 

-  Management     (of).    See    Inland 
ports;  sea  ports. 

-  Coal   harbours  :   XII,  96;  9.  See 

also   /iil<in<l  i)0rts;   Sea-ports. 

-  Fishery  harbours    :   Construction 

(of)  :  XII,  93;  3  -  96;  13  - 
98:  ii  -  100;  21,  23  —  101;  1  - 
-  111;  2. 

-  in  Great  Britain  : 

—  Construction  of  a  fish- 
ery harbour  at  South- 
wold  :  XII,  96;  13. 

-  in  the   Netherlands  : 

- —  Description  of  the  fish- 
ing port  of  Scheve- 
ningen  :  XII,  98;  6. 


—  193  — 


POR 
Port*  (continued)  : 

-  Establishment  of  a  rein- 

forced concrete  lan- 
ding stage  in  the  fish- 
ing port  of  Ymuiden  : 
XII,  98;  2,  7. 

—  Improvement      of      break- 
waters    in     the     fishing 
port  of     Schevemingen 
XII-  98;  1,  6,  20. 

-  in   Sweden   : 

—  Construction  of  a  fishe- 
ry  harbour  at  Go- 
thenburg :  XII,  100; 
21,  23. 

-  in  Tunis  : 

-  Construction     of    'Several 

fishing  ports  and 
ports  for.  the  coasting 
trade  :  XII,  101;  1. 

-  Branch    line     port    :    Regula- 

tions :  XII,  24;  14. See  also  : 
Inland  ports;  Intermediate 
ports;  Terminal  ports;  Rail- 
ways. 

-  Harbors  of  refuge  :   Construc- 

tion (of)    :  XII,  39;  6  -  94; 
1   —   96;  13. 
-  in   the   United   States   : 

-  Harbors     of  refuge      on 

the        Great         Lakes 
(Grand    Marais,    Har- 
bor   Beach )      Sturgeon 
Bay,   Portage    Lake)    : 
XII,   39;   6. 

-  National  harbor  of  refu- 

ge, Delaware  Bay  : 
Breakwater  (of  the)  : 
XII,  94;  2,  7. 

—  Wintering  harbors  :  Construc- 
tion  (of)    :  XII,  21;  5  —  27; 
2,  11,  14  -  44;  20,  25. 
—  Wintering      basins    in    in- 
land ports  :  XII,  21;  5  - 
-  27;  2,  14. 
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7'o/f.s  (continued)   : 

-  in  Russia  :  XII,  27;  2,  3  - 

44;  20,  25. 

-  Ports  on  sandy  shores  :  Cons- 

truction (of)  :  XII,  101;  14. 

-  Maintenance  of    the   dle/pth 

before  sea  ports  on  sandy 
shores  :  XII,  11;  38. 
-  See.  ateo.  Sea  ports. 
-  Inland  ports.    See  also  Interme- 
diate ports;  Terminal  ports. 

-  Facilities  for      handling     and 

storing  freiight  :  XII,  12;  29 

-  21;  2,  5,  9  -  R.  P.  253, 
2,54,     257,      258.      See     also 
Equipment  of  ports. 

-  Wintering  basins  :  XII    21;  5 

27;  2,    14.  See   also  Wint er- 
ing  harbors. 

-  Construction    (of)    :    XII,   14; 

23  -  21;  4,  9,  13  —  27;  1, 
5,  12  —  42;  12  —  R.  P.  227. 

-  Operating  :  XII,  12;  19,  20  - 

18;  6,  7,  10  —  21;  7,   13,  14 

-  22;  9,  17  —  23;  3  —  23bis; 
(>,  8,  16  —  27;  6  —  R.P.  255, 
272,  389. 

-  Expropriation        of         riparian 
lands  :  XII,  42;  10. 

-  Terminal  facilities  :  XII,  R.  P. 

257,   259,  261,  263,   267.   See 
also  Terminal  ports. 
-  Equipment    (of)    :   XII,  21;  3, 
4,  9  —  22;  5,  9,  12  —  23bis; 
2,  7,    10,   12  -  27;    1,   9  - 
R.    P.  229,    232,   242,     253, 
257,     259,     262.     See     also 
Mechanical     equipment     of 
ports. 

—  Less  cost    by      employ- 
ment   of   feiTo-concre- 
te  :  XII,  31;  28. 
—  Capacity    of    transfer    plant    : 

XEI,  22;  16,  19. 

-  Water       surface      of      inland 
ports  :  XII,  21;  5  —  27;  14. 


~  194  — 


FOR 
Inland  Ports   (continued)    : 

—  Railway  arrangement  in  in- 
land harbours  :  XII,  22;  17 
-  23;  6  8. 

—  Connections  with   the   wa- 
terways  :    XII,   21;  3    - 
22:  r>  —  23bis;  4,  6,  S,  13 
-  24;  9. 

-  Inland  ports   : 
-  in  France  : 
Port  of  : 

-  Issy  (near  Paris)  :  Quay 
waAls  of  the  Ravier- 
Coignet  system  (at/)  : 
XII,  31;  -l-l. 

-  Ivry      on      the     Seine    : 

Quay  wail  of  reinfor- 
ced concrete  :  XII,  31; 
22. 

-  Lyons  :  Construction  of 

a  great  inland  port  : 
XTI,  R.  P.  2-27. 

-  Nancy   :   XII,  21;  1. 

-  Paris    :  Traffic      in    the 

1  1  iirbour     (of)     :    XII. 
24:  3. 

—  Project  of,  «  Paris 
Seaport  »  :  XII,  16; 
16. 


-    n 

-  Port  of  Berlm  :  Quay  walls  of 
reinforced  concrete  :  Xtl. 
R.  P.  27.3. 

-  Breshoi  :  Traffic,  XII,  2:  7. 
C.i^el    :   Traffic    :  XII..    2; 

4. 

-  Cosel   :  Construction  of  the 

port;   traffic   :  XII,   2:    1. 
8. 

—  Diisseldorf    :    Equipment    : 

XII.  R.  P.  2o5. 

-  Frantcfort     on    tlie   Ma.  in    : 

Traffic  :  XI  I  2:  5. 

-  Harburg  :  XII,  91:  9. 

—  Ruhrort     :     Protection     of 
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Inland  Port*   (continued)    : 

banks   :    XII.    29;    7 
R.  P.  275. 

—  Subways  constructed  on 
the  Melan  system  : 
XII.  29;  1, 

-  Strasburg  :    Traffic    :    XIT 

22;  16. 

-  Ports  of  the  Rhine   :   Mea- 

surements of   the   steam- 
ers :  XII    20:  5. 
—  in  Italy  : 

River  port  on  the  hit  Ponte- 
lagoscuro  :  R-ein forced  con- 
crete wharves  (at  the)  : 
XII,  28;  33  —  34;  12. 
—  River  port  on  th<>  Tiber  at 
Rome  :  Quays  of  reinforced 
concrete  :  XII.  28:  \'.i  -  34: 

11. 


n 

-  Administration  of  the  IKM!.-  on 
th«-  waterway-  of  lh<-  Ne\v 
York  State  :  XII,  23hi-  11. 

-  Development       of      a.mencan 

ports  :  XII.  21:  5        23:  2. 

.(\c<  <;f  inland  ports  in 
the  United  States  :  XII.  R. 
I1.  -259,  963. 

Transfer  of    freight    in    inland 
pert-  of   the  United  Stat<>-   : 
XII,  R.  P.  259,  263. 
-  Port>    : 

—  Algonia  Harbor,  Wis.  : 
Breakwater  (at)  :  XII.  ":8; 
15  -  30;  7,  16. 

—  Caisson  used  in   the  break- 
water :  XII,  30;  16. 

-  Dunkirk.  New  York    :   Brenk- 

xvater    (at)    :  XIT.   94;   8. 

-  Galveston,    Tefxae    :    Adminis- 

tration   of   the   iK>rt    :    XIT. 
21;  14. 

-  Olongapo.    P.   I.    :    Reinforced 

concrete    wharf    (at)    :   XT  I. 
28:   16  —  30;  10. 
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Inland  Ports   (continued)    : 

-  Oswego,    New  York   :   Break- 
water (at)   :  XII,  94;  10. 

-  St-Louis  :  Traffic  of  the  port  : 

XII,   46;    5  -  48;  2,    8,    11, 
21  -  R.  P*  241. 

-  Transfer    of  freight  :    XII, 

R.  P.  264. 

-  Ports  of  the  Ohio  and  Mississippi 

Rivers  :  Working  :  XII,  23bis; 
8. 

-  Ports  on  the  Great  Lakes  :  Coal 

car  tipples  :  XII,  R.  P.  324. 

-  Total   cost   of   construction   to 

1910  :   XII,    39;   5. 

-  Description   of    the    harbors    : 

XIL  23bis:  3  —  36;  4  —  39; 
4. 

-  Con  trod  by      railroad   Compa- 

nies :  XII,  R.  P.  260. 

-  Bridge       tramways     used  for 
.    unloading   and  storing   coal 

from    vessels    :    XII,   R.    P. 
325. 

-  Tonnage  of  the  principal  lake 

harbors  :  XII,  39;  5. 

-  in  Hussia  : 

-  Commercial  Ports  Hi  Russia  : 

XII,  44;  25. 

-  Inland  River  Ports  :  XII,  27; 

1. 

-  Law  of  April   19,  1914  dues  . 

collected      in     the     ports    : 
XII,  27;  3. 
Ports  01    : 

-  Mourome       and      Sormovo 
( Volga)      :     Ap.pl  ication     of 
dues  :  XII,  27;  4. 

-  Rybinsk    :   Reinforced  con- 

crete lock  :  XII,  35;  1,  4. 
-  Lock    Gates    :    XII,    19; 
12. 

-  Samara      and    Kinechma    : 

XIL  44;  26. 
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Inland  Ports   (continued)    : 

-  Saratof,     Kamyshin,     Cza- 

ritzin  and  Sarepta  (Vol- 
ga). Equipment  :  XII, 
27;  7. 

-  Tcherepovetz  on   the  Shek- 

sna  :  Equipment  :  XII, 
27;  11. 

-  in  Sweden  : 

-  Port  of  the  Canal  of  Trollhat- 

tan  :   XII,  45;  17. 

-  Ports  of  Kristinehamn  :  XII. 

20;   9. 

-  Ports    of    the   lake    Vaneo:    • 

Dimensions  of  vessels  allo- 
wed (into  the)  :  XII,  45; 
6. 

Intermediate    Ports    :      Establish- 
ment  and   organisation    :    XII, 
21 ;  1,  19  —  22;  1,  5  —  24;  1  - 
R.  P.   254,  273(   389.      See  also 
Inland  Ports;  Terminal    Ports. 
—  Requirement     which     the     — 
have  to  satisfy  :  XII,  22;  5. 
Sea   Ports    (see   also  Fishing    har- 
bours). 

—  Acces     to     coastal      harbours   : 

XII,  62;  14  —  64;  3  —  69;  3, 
17. 

-  Administration    (of)    :    XII,    21; 

6,  13,  15  —  23;  3  —  23b  s;  9, 
17  —  16;  2  —  R.  P.  324. 

-  Coastal  Harbours  :   XII,    106;   1. 

-  Construction    (of)    :  XII,   23;  14. 

-  Construction    (of)    in    deep    wa- 

ter :  XII,  96;  3. 

-  Depth    (of)    :  XII,   68;  29  -  69; 

B,  4,  17  -  R.  P.  333,  337,  342, 
343,  348. 

—  Depth   of   the   mouth    (of)    :  In- 

fluence of  the  depth  of  the 
harbour-mouth  on  the  increa- 
sed dimensions  of  vessels:  XII, 
G2;  2,  35  5,  12,  14,  17,  20, 
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Sea  ports  (continued)    : 

-  64;    1  —   67;    1,  7  -  68;  '2, 
24. 

-  Establishment  of  enclosed  docks; 

systems  of  closing  :  manage- 
ment :  XII,  74;  14. 

-  Ferries  (,at)    :  XII,   105;    :;. 

-  Government   (of)    :   XII,  96;  2. 

-  Improvement   (of)   :  XII,  11;  28, 

37  —  21;  5,  9,  13  —  23;  2,  5. 

-  (Inland)'  :    Acces   to    :  XII,    62; 

14  —  64;  3  —  68;  2  —  69;  3,17. 

—  Interrelation         between        the 

draught  of  vessels  and  t In- 
depth  (of)  :  XII,  62;  5  —  64; 
2  -  67;  7. 

-  Maintenance  of  depth  :  XII,  98; 

3.  See  also:  Means  for  remov- 
ing rock  under  water  dred- 
ges; di-rdy'iny. 

—  Most  rece.nt   works  at   the  prin- 

cipal sea  ports  (such  as  break- 
waters) :  XII,  89;  1  —  90;  1 

-  91;  1  --  93;  l  --  94;  l  - 
95;  l  —  96;  1  —  97;  1  —  98;  1. 

-  R.  P.  368,  370,  371,  373 
374,  376.  See  a-lso  Jln-nl-tni- 
ters;  Dykes;  Jetties;  Piers. 

—  Necessary    depth    for  the   exploi- 

tation of  large  floating  docks  : 
XII,  56;  27. 

—  Parts     of     continental      Europe 

accessible  to  vessels  of  9m.  50, 
10  m.,  10  m.  50  and  11  m.  : 
XII,  64;  4. 

—  Ports  on   sandy    shores    :    Esta- 

blishment  (of):  XII,  101;  14. 

—  Maintenance   of  depth   (in   front 

of)    :  XII,  11;  36. 

—  Protection  of  the  surface  of  wa- 

ter :  XII,  90;  13. 

Principal  ports  classified  according 
to  country  and  navigable  depths 
at  mean  low  water  and  below 
high  water  which  their  en- 
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•Sea.  ports  (continued)    : 
trance  channels  have  or  are  desi- 
gned for  :  XII,  62;  5,  7  —  64;  22, 
24. 

—  Transhipment  to  river-going  ves- 

sels :  XII,  24;  2. 

-  in  Argentine  : 

-  1'ort      of      Bahia-Blanca    :    Dry 

Dock   (of  tbe)   :  59;  3. 

-  Entrance    depth    :    XII,    64; 

22.    24  —  68;    14. 

—  Port    of    Buenos-Ayires    :    jAcces 

to  the   :  XII.  62;  12  —  65;  15 
68;  14. 

-  Entrance   depth    :    XII,    62: 

8  —  64;  22,  24. 

-  Port     of     La     Plata  :  Entrance 

deph    :    XII,   64;   22,    25. 

-  Port       of       Rosario    :    Entrance 

depth  :  XII,  64;  23,  21. 

-  in   Australia    : 

Port  of  Adelaide  :  Entrance  depth  : 
XII,  62;  6  —  64;  22.  21. 

Port     of      Melbourne     :      Entrance 
depth   :  XII,  62;  6  -  64:  22,   21 

Port  of  New  Castle,  N.  S.  W.  :  En- 
trance depth    :    XII,    62;   6,   8   - 
64;  22,  -21. 

Port   of   River    Yarra,    Viet.    :    En- 
trance   depth    :    XII,    62;   0.    8  - 
64;   22,   24. 

Port  of  Sidney    :    Entrance  depth    : 
XII,  64;  23,  25  -  68;  19. 

Port    of    Willia,m>town     :    Entrance 
depth  :  XII,   62;  6  —  64;   22,   24. 

-  in  Austria  and  Hungary    : 
Port  of  Fiu  me   :  Costs  of  establish- 
ment :  XII,  58;  2. 

-  Floating   docks    (of   the)     :    XII, 

52;  16  -  58;  3,  6  -  R.  P.  314, 
315. 

-  Entrance  Depth  :  XII.  64;  5,  23, 

25. 

-  Tide  elevation    :   XII,  58;   11. 
-  Traffic  (of  the)  :  XII,  58;  1. 
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Sea  'parts    (continued)    : 
Port  of  Trieste    :  Entrance  depth   : 
XII,  64;  5,  23,  25. 

-  in  Belgium  : 
Port  of  Antwerp-  : 

-  Average    tonnage    of    vessels    for 

1905  and  1909  :  XII,  69;  4. 

-  Communications      between      the 

Scheldt  banks  :  Improvements: 
XII,  102;  13  --   104;  2,  5,  14. 

-  Depth  of  the  channel  :   XII,  69. 

4. 

—  Development    of    the    roadstead 

and  of  the  quays  :  XII,  104;  2. 

-  Entrance  Depth   :  XII,  62;  6  - 

64;  4,  23,  24  —  104;  2. 

—  Gauge    of   the       vessels    visiting 

the  —   :   XII,  R.  P.   347. 
-    Improvement   works   :   XII,    R. 
P.  394. 

-  Movement   of  navigation    :    XII, 

68;  4  —  102;  12  —  104;  2. 

-  Number  of  vessels  which  entered 

docks  in  1910;  sea  gauge  of 
•these,  vessels  :  XII,  62;. 9  —  64; 
12. 

-  Royeris  Lock  :  Dimensions;  Dura- 

tion   of    construction;    opera- 
tions :  XII,  64;   17— R. P. 3 15. 

-  Tide  elevation   :   XII,    102;  13   - 

104;  3,   14. 
Port  of    Bruges    :    Communications 

with  the  Zeebrugge  harbour:  XIT, 

104;  1. 
Port  of  Brussels  :  Establishment  of 

the  maritime   installations   :   XII, 

38;  29. 
Port  of   Ghent     :    Ooimmu nictations 

with   the    Scheldt  channel    :    XII, 

104;  1,  15. 

-  Cbnsifcrucition    and  repairing®    of 

dry  docks  :  XII,  52;  5  --  54; 
2,  7. 

-  Entrance  depth    :    XII,   62;  6,   8 

—  64;  22,  24. 
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Sea  ports   (continued)    : 

Port  of  Ostend  :  Entrance  depth  : 
XII,  64;  22,  24. 

Port  of  Zeebrugge  :  Communica- 
tions with  the  port  of  Bruges  : 
XII,  104;  1. 

-  Entrance  depth  :  XII,  64;  22,  24. 
—  in  Brazil  : 

Port  of  Para  :  Building  of  a  wall 
with  concrete  blocks  of  sand  and 
cement  :  XII,  R,  P.  376. 

-  Entrance  depth  :  XII,  64;  23,  25 

Port  of  Pernambuco  ;  Entrance 
depth  :  XII,  62;  8  —  64;  -23,  25. 

Port  of  Rio  de  Janeiro  :  Entran- 
ce depth  :  XII,  64;  23,  2-5. 

-  Depth    of   the    roadstead    :   XII. 

68;  15. 

Port    of     San-Francisco     (State    of 
Samta  Catherine)    :.  Construction 
of  a  pder  on  supporting  piles  : 
XII,  R,  P.  376. 
—  in  Canada  : 
Port     of     Esquimau     :       Entrance 

depth  :  XII,  64;  22,  25. 
Port  of  Halifax  :  Construction  of  a 
pier   on   concrete   piles  :   XII,    R. 
P.  377. 

-  Depth   (of  the)    :  XII,  64;  23,  25 

-  68;  13. 

Port  of  Montreal  :  Administration  : 
XII,21;  14  —  23bis;  17  — R.P.  324. 

-  Construction   :  XII,  R,  P.  324. 

-  Dredgings  :  XII,  R.  P.  358. 

-  Entrance  depth  :  XII,  64;  23,  25. 

-  Equipment  :   XII,  R.  P.  324. 

-  Handling  of  goods:  XII,  R.P.324. 
Port  of  Quebec    :   Entrance   depth    : 

XII,  64;   23,  25. 
( Port  of  Sault-Ste-Marie    :   Entrance 

depth  :  XII,  64;  22,  24. 
Port  of  St-John    N.    B.    :   Entrance 

depth  :  XII,  64;  23,  25. 
Port     of     Vancouver      :      Entrance 
depth  :  XII,  64;  23,  25. 
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Sea  port*   (continued)   : 
Port   of    Victoria   B.   C.    :    Entrance 
depth   :   XII.  64:  22.  -21. 

-  in  Central  Atm-iii-u.  (Panama)   : 
Port  of  Colon   :  West-Breakwater   : 

XII,  94;  6. 

-  Entrance  depth  :  XII,  64;  23,  25. 
Port  of  Panama  :  Entrance  depth  : 

XII,  64;  23,  25. 
—  in   Chili    : 
Port      of      Valparaiso!!     :     Floating 

dock  :   XII,  R.  P.  312. 
Entrance  depth  :  XII.  64;  -2:1.  2-\ 

-  in  China  : 

Port  of  Hongkong  :  Kntnim-e 
depth  :  XII.  64;  23,  25  —  68:  19. 

Purt  ot  Shanghai'  :  Entrance  depth: 
XII,  64;  -22,  -21. 

-  in   Cuba  : 

Port  of  Havana  :  Construction  of 
a  concrete  jetty  :  R.  P.  377. 

-  Entrance  depth  :  XII,  64;  2li    26. 
Port  of  Santiago  tie  Cuba  :  Entran- 
ce depth  :  XII,  64:  22.  25. 

-  in  Denmark  : 

Port  of  (\>]-«'nh;iM«Mi  :  Construction 
of  quay  walU  and  wooden  brid- 
ges :  XII.  93;  1,  11. 

-  Entrance  depth    :  XII,  64:    1.  22. 

25. 

Port  of  Kls'.noiv  :  construction  of 
a  quay  wall  and  a  jetty- head  : 
XII.  93:  2, 

Port  of  Hanstholm  :  Construction 
of  a  pier  :  XII,  89;  8  —  92;  2.  3. 

Port  of  Norre  Siwulby  :  Construc- 
tion of  a  quay  wall  composed  of 
reinforced  concrete  caissons  filled 
with  sand  :  XII,  89;  9  —  93;  2,  7. 

-  Entrance  depth   :  XII,  93;  7. 

-  ]->t:il)lisiiiiHMit     (of    the)     :    XII, 

93;  7. 

Port  of  St  Thomas  :  Entrant 
depth  :  XII,  64;  23,  25. 
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Sea  ports  (continued)    : 
Port  of  Vorupor  :  Construction  of  a 
pier  :  XII.  89;  8  —  93;  2,  3. 

-  in  Dutch  Indies   (see  Holland). 

-  in  Egypt   (Suez-Canal)    : 

Port  of   Ismailia  :  Extension  of  the 

installations   :   XII,   63;    ID. 
Port  of  Thewfik:  Extension   of  the 

installations    :    XII,    63;    19. 
Port-Said    :   Dredging    in    the    pas- 
see  of  the  roadstead  :  XII,  83;  18, 
21  -  R.   P.  346,  353. 
K  Mm -ions    of    the    west  jetty    : 
Xlf,   R.   P.  346. 

-  Extension  of    the    installations    : 

XII.  63;  19. 

-  Works     which      aiv     undertaken 

(at  tin- )    :   XII.   63:  0. 
in    l-'r<mr>'    ami   Cnldnirs    : 

-  in  Aly friii    : 

Most    recent    works  at    the    pr-nci- 
pal    sea    ports    :    XII,    89;    :i    - 
90;    1. 

Port     of    Algiers  :  Achievement     of 
the  Ay  ha    jetty    :    Xll.    90:    I. 
P.iioys    (at,  tln'J    :   Xll,   113;    4. 

-  Entrance  depth    :    Xll.    64;    2H. 

23. 

-  North    Quay    of     the    Al    Djet'na 

piea-  :   XII,  90;  9,  18. 

-  Settlements  and  yielding*  of  the 

part  of  the  Agha  jetty  built 
with  a  reduced  cross-section  : 
XII,  90;  4. 

-  Sewers  of  reinforced  cement  un- 

der the  wharves  of  the  port  of 
Agha   :  XII,   90;  18. 
Port  of  Arxew    :    Protection    of  the 
Main  quay  :  XII.  90;  16, 
Lion  jetty   :  XII.   90;  1. 
Port  of  Bon  a:  North-East  protection 
of  the  made  ground  of  La.  Sey bou- 
se :  XII,  90;  1    3. 
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Sea  ports  (continued)    : 
Port  of  Dollys   :  Extension  of  the 

landing         (reinforced        concrete 

caissons)   :  XII,  89;  8  —  90;  19. 
Port  of  Djidjelli  :   Establishment  of 

a    reinforced   concrete    platform    : 

XII,  90;  18. 

-  New  Jetty  :  XII,  90;  4. 

Port  of  Masta.ganem  :  Repairs  to 
the  outer  breakwater:  XII,  90;  'A. 

-  Wharf     with      metallic     sup- 

ports  :   XII,  90;   18. 

Port  of  Oran  :  outer  breakwater  : 
XII,  90;  17,  18. 

Port  of  Ten es  :  Construction  of  jet- 
ties and  breakwaters  :  XII,  89; 
3  —  90;  11. 

-  Jetty    with    basins   :    XII     90; 

12. 

-  Reinforced  cement    :   XII,    90; 

18. 

—  in   Corsica   : 
Port  of   Ajuocio    :    Construction    of 

jetties  and  quays;  dredgings.  Costs 

of  works  :  XII,  95;  19,  24,  25. 
Port  of  Bastia  :  Extension  of  a  jetty, 

quay  building  works  for  removing 

rocks      Dredgings.     Costs    of    the 

works  :  XII,   95;  20,  24. 
Port  of  Propnann  :  Construction  of 

a  jetty  :  XII,  95;  25. 
Pore  of  Sagone   :   Construction  of  ,-i 

landing  •:  XII,  95;  2f>. 
-  in  France  : 
Entrance      depth   of   the      principal 

port-   :  XIT.  62;  (>,  8  —   64;  4,   5, 

22,  2:5.  21,  25  -  83;  6. 
Improvements    a.nd   maintenance    of 

the  ports  :  XII,  83;  1. 
.Mechanical     equipment      (of      Mir)     : 

XII,  73;  1. 

Most  recent  works  executed  or  de 
signed  at  the  principal  sea  ports  . 
Xfl,  89.  5,  9  —  95.  1. 
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Sea  ports   (continued)   : 

New  graving     docks     at  the     ports 

(of)    :  XII,  52;  10  -  56;  J. 
Port  of   Bayonne    :    Cost   of    dred- 
gings   :   tonnage   :  XII,  83;  6,  23. 
I    -~  Entrance  depth  :  XII,  62;  6,  8  -- 
64;  22,  24   —  83;  6. 

-  Improvement      works    :    Consoli- 

dation of  the  jetties;   construc- 
tion of  wharves    and    dredging 
works  :  XII,  95;  16. 
Port    of    Bordeaux    :    completion    of 
the  wet  basin  nr  2  :  XII,  95;  14. 

-  Costs    of    dredging    works;     :on- 

nage  :  XII,  83;  6. 

-  Entrance  depth  :  XII,  62;  6,  8  - 

64;  22,  24  —  83,  0. 

-  Extension    (of   the)    :    Establish- 

ment of  new  wet-docks;  cons- 
truction of  a  canal.  Esita-bl'.sh- 
ment  of  a  cal Ling-port;  costs  of 
works  :  XII,  95:  2,  14. 

-  Improvement    of    the   entrance   : 

XII,  6;  1  —  11;  19  —  95;  15. 

-  Installations  for  the  handling  of 

bulk  freight  :  XII    73:  30. 

-  Lighting  of  the   night-entrance  : 

XII,  113;  17. 

-  Staging  of  Lestonnat   :  XII.   95; 

31. 

-  Trans por ting-bridge:  XII,  102;  35 

-  106;  20. 
—  Wharves  of  Queyries;  extension  : 

XII,  95;  34. 

Port   of   Boulogne    :    Cost   of  dredg- 
ing works  :  tonnage  :  XII,  83;  6. 

-  Deepening  works  :  XII,  83;  4    - 

95:  4. 

-  Entrance  depth    :    XII.   62:   (.>  - 

64:   4,  28,  2 1     -  83:  (v 
K  -tablislunent  of  the  Lonbet    ba- 

<m  :  XII.  83:    I  —  95:    I. 
Extension    amd     iinprovenHMit    of 

tlic    harbour    railway    station     . 

XII.  95:  :.. 
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Sea  ports  (continued)   : 

-  Extension  of   the    Carnot   dyke  : 

XII,  95;  1,  -2,  5. 

-  New    junction     with     the    main 

line   Paris-Boulogne  :    XII,    95; 
5. 

-  Reconstruction  of  the  East  jetty  : 

XII,  95;  1  5. 

-  Wharves       (Center-HoHand-West 

Quays  and  Loubet  Basin  North 
side)   :  XII.  95;  32,  35. 
Port  of  Brest  :  Construction  of  grav- 
ing  docks   :  XII,  52;  11  —  56;  7. 

-  Deepening  works  (at  the)  :  XII, 

83;  27. 

-  Ervtramv  d«  nth   :   XII,  64;  5,  23, 

25. 

-  Tnmsporting-bridge     :   XII,    1U2; 

3o  -  104;  9  —  106;  17. 
Port  of  Oak  is    :  Construction    of  a 
floating  barrage    for    the      Petro- 
leum Basin  :  XII,  89;  9  —  95;  35. 

-  Costs  of    dredging  works   :   ton- 

nage :  XII,  83;  6. 

-  Entrance-  depth  :  XII    64;  4,  22, 

24  -  83;  6. 

-  Improvement    works  of  the   wee- 

tern  part  (of  the)  :  Removal 
of  the  ancient  dyke  —  demoli- 
tion of  an  old  lock  —  oonsitruc- 
tion  of  a.  barrage  and  a  break- 
water; costs  :  XII,  95;  4. 

-  Reconstruction  of  the  west  jetty, 

South  Quay  of  the  Western 
basin  and  improvement  of  the 
channel;  costs  of  works  :  XII, 
95;  1,  4. 

IV. rt  of  Cette  :  Coste  of  dredging 
works;  tonnage  :  XII,  83;  6. 

-  Entrance  depth   :  XII,  64;  5,  22, 

25  —  83;   6. 

Port  of  Cherbourg  :  Construction 
of  a  graving  dock  :  XII,  52;  10 
-  56;  2. 

Port  of  Dieppe   :   Construction  of  a 
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Sea  ports  (continued)    : 
quay   wall   on   reinforced    concrete 
caissons  :  XII,  95;  5,  6. 

-  Costs  of  dredging  works  ;  tonna- 

ge :  XI*    83;  6. 

-  Entrance   depth    :   XII,    62;   G 

64;  4.  23,  -_>J     -  83;  6. 

-  Establishment    of     fishing-quay-: 

construction      of  jetties    :   XI F, 
95;   5,    6. 

Port  of  Dunkirk  :  Completion  of  the 
tide  quay;  improvements  of  the 
communications  between  the  har- 
bour basins;  construction  of  a  ca- 
nal: erection  of  a  new  station;  pro- 
longation of  Dock  n°  3  :  XII,  95;  3. 

-  Construction  of  a  fifth  wet-dock; 

costs  of  work-  :   XII,  95;  1,  3. 

-  Costs  of   dredging  works;  tonna- 

ge :  XII,  68;  4  —  83;  6. 

-  Entrance,  depth  :  XII    64;  4,  22, 

24  -  83;  6. 

Ijiiiliting  of  night  entrance  :  XIr, 
113;  17. 

-  Pier  at  tin-  tide  quay  :  XII,  95; 

•21,  29. 

in-g  of  «  Rishan  »    :  XII,  95; 
27,  29. 

Port  of  Ha.vne  :  Construction  of  .1 
new  graving  dock  :  XII,  52;  10  -- 
56;  It  -95;  7  -  R.  P.  309,  313. 

-  Dredging  works  :   XII,  83;  6   - 

R.   P.  348. 

-  Entrance   depth    :   XII,  62;   6  - 

64:  1,  22,  -24  —  69;  —  33;  G  - 
R.  P.  342,  348. 

-  Equipment  for    the  handling    of 

cotton  :  XII,  73;  32  -  R.  P. 
330. 

-  Establi.shnj.ent     of     a  new     har- 

bour :  construction  of  sea  fiy- 
kes,  piers,  quay,  a  graving 
dock  and  wharves;  costs  .  of 
works  :  XII,  95;  5,  6^  1,  33. 
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Sea  ports   (continued)   : 

-  Improvement    of    the    channel    : 

XII,  6;   1. 

-  Lighting  of   the    night    entrance 

and  fog-signals  :  XII,  113;  17, 
18,  20. 

-  Roller  lock-gate  shove  the  Bel  lot 

Tnncarville  :  XII,  106;  17. 

-  Statement  of  conditions  required 

for  the  employment  of  a  float- 
ing dock  at  the  Ha\re  har- 
bour and  deductions  :  XII,  56; 
2. 

--  Tonnage   (at  the)   :   XII,  69;  4    - 
83;  6. 

-  Wharf    (project  of  a)    :  XII,   85 

32. 

Poit  of  La  Rochelle-Pallice  :  Con- 
struction of  a  new  dock  and  im- 
provement of  the  outer  harbour 
(Plan  for  the)  :  XII,  95;  2. 

-  Entrance   depth    :   XII,  62;   6  - 

64:  5,  22,  24. 

Port  of  Marseilles  :  Block  for  an- 
chorage of  a  mooring  :  XII,  95; 
34. 

-  Construction    of   a   new     graving 
dock  :  XII,  52;   11  —  56;  11  - 
95;  17. 

-  Construction    of   the    Madrague 

basin;  costs  of  the  works  :  XII, 
95';  2,  18. 

-  Costs  of    dredging   works  :    XII, 

83;  6. 

-  Deepening  of  basins  :  XII,  95;  18. 

-  Entrance  depth    :  XII,  64;  5,  23, 

25  —  83;  6  —  C.  R,  342. 

-  Equipment    for  the    handling  of 

goods  :  XII3  73;  30. 

-  Tonnage.  :  XII,  68;  4  —  69;  4  - 

83;  6. 

-  Transporting  bridge    :    XII,    104; 

9  —  106;  17. 

-  Works  at-  the  I/a  Pinede  basin,  : 

Completion    equipment   of    the 
quays  :  XII,  95;  17. 
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Sea  ports  (continued)    : 
Port  of  Nantes  :  Construction  of  a 
graving  dock  :  XII,  95;  1. 

—  Construction  of  piers  and  quays 

(reinforced  concrete)  :  XII ,  95; 
13. 

—  Costs   of    dredging    work?.   :  XTI. 
83;   G: 

-  Entrance  depth   :  XII,  62;  6,  8  - 

64;  5,  22,  24  —  83;  6. 

—  Improvement    and   extension    (of 

the)  :  Reoon struct  ion  of  brid- 
ges, dredging  works,  improve- 
ment of  the  tidal  flow,  regu- 
lation of  the  ordinary  and 
mean  beds  quay  accessory 
works  :  XII,  95;  13,  14. 

-  Improvement   of    the    channel    : 

XII,  6;  1  -  95;  13. 
-  Tonnage  :  XII,  83;  6. 

-  Transporting   bridge    :    XII,  103; 

5  -  104;  9  —  106. 
Port  of   Nice     :    Extension    of    the 

outer  jetty;  construction  of  quays; 

dredging  works;   equipment.   Costs 

of  the  works  :  XII,  95;  19,  24. 
Port  of  Paois    :   Design    for   a    t'e-a 

port  :  XII,  16;  16. 
Port  of  Rochefort  :  Entrance  depth  : 

XII,  62;  8  -  64;  22,  24. 

-  Transporting  bridge     a/t  Martrou 

(near  Rochefort)   :  XII,  102;  34 

-  104;  9  —  106;  17. 
Port   of   Rouen     :     Construction    of 
quays,    dredging    works;   improve- 
ment works  of  the  petroleum  ba- 
sin :  XII,  95;  10. 

-  Costs   of  dredgings     for    mainte- 

nance, of  depth  :  XII,  83;  6. 

-  Depth  :  XII,  62;  8  —  64;  22,  24 

-  83;  6. 

-  Extension    (of    the)    -  -    costs  of 

works  :  XII,  95;  2,  10. 

-  Improvement!     of   the      entrance 

channel   :  XII,  6;  1. 
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FOR 
Sea  ports  (continued)    : 

—  Lighting     for  night     entrance   : 

XII,  113;  19. 

-  Tonnage  :  XII,  83;  6. 

—  Transporting    bridge  :  XII,    102; 

34  --  103;  8  —  104;  9  --  105; 
3  -  106;  9,  17. 

Port  of  St-Louis  on  the  Rhone  : 
Construction  of  a 'staging  :  XII, 
95;  28,  31. 

Port  of  SirMalo  :  Roller  ferry  brid- 
ge :  XII,  106;  6. 

Port  of  St-Nazaire  :  Construction  of 
secondary  works  :  deepening  of  the 
channel  «  des  Charpen  tiers  »; 
instaJilatio.ii  of  a  pumping  plant  on 
the  site  of  a  new  lock;  alteration 
of  the  chamber  lock  «de  Penhoet». 
Estimate  of  works  cost  :  XII, 
95;  12. 

-  Depth  :  XII,  62;  (>  -  64;  5,  22, 

24  -  83;  i>. 

—  Dredgings     for     maintenance      of 

depth  :  costs  :   XII,  83;  6,  23. 

—  Extension  of  the  dry  dock  nr  I  : 

XII,  95;  12. 

-  Improvement      of     the     entrance 

channel    :    XII,   6;    1. 
-Lighting    fo;r    night    entrance: 
XII,    113;   19. 

-  Tonnage  :  XII,   83;   6. 

Port  of  Toulon    :   Depth    :   XII,  64; 

5,   22,  24. 

-  Design  of  staging  at  Toulon  : 
XII,  95;  32. 

—  Establishment    of  new      graving 

docks  :  XII,  52;  11  —  56;  10. 

—  in  Tunis  : 

Work  carried  out  at  the  principal 
sea  ports  of  Tunis  :  XII,  101;  1. 

Port  of  Bizerta  :  Depth  :  XII,  64; 
22,  25. 

-Establishment  (of  the)  :  XII, 
101;  1. 

-  Transporting  bridge    :  XII,    106: 

19  _  107;  4. 


.POR 

Sea  ports  (continued)    : 
Port    of    Sfax  :  Depth    :   XII,   101; 
14. 

-  Establishment      and       extension 

works  :  enlargement;  construc- 
-.on  of  basins,  quay  wail  and 
sheds.  Project  of  extension  : 
cost  of  works  :  XII.  101;  1,  14, 
15. 

-  Traffic     (at    the)     :     XII,    101;   2, 

16. 

Port  of  Souese  :  Depth  :  XII..  101; 
11. 

-  Establishment    (of   the)     :    con- 

struction of  a  sheltering  mole, 
quay  walls  and  sheds;  installa- 
tions to  (load  phosphates.  Cost 
of  works  :  XII,  101;  1,  12. 

-  Traffic  (at  the)  :  XII,  101;  2. 
Port  of  Tunis  :  Construction  of  the 

port  :  Establishment  of  ;m  outer 
harbour,  an  entrance-channeJ  ;m<l 
outer  docks.  Cost  of  works  :  XII, 
101;  1,  3,  5,  6. 

-  Construction      of    stagings      and 

sheds  ;  XII,  101;  4,  6,  10. 

-  Construction    of    quay    walls    and 

jetties  :   XII,  101;  4,   7. 

-  Depth    :    XII,  62;  7 

-  Esta.M  i  shm< int      of    pitched     slo- 

IH^   :    XII.  101:   »',.  '.). 
Traffic    (;it   tin- )    :  XII.  101;  2. 

-  in  Gi'nHtnuj  : 

I'ort  of  Breme  :  Equipment  (of 
the);  Extension  works;  cost  of 
equipment  :  ;XII,  91;  5. 

-  Entrance  depth   :  XII..  64;  22, 

24  —  91;  5. 

-  New  lock   (at  the)    :  XII,  91; 

5. 

-  Traffic  (at  the)   :  XII,  68;  4. 
Port  of  Bremerhaven    :  Dry  docks 

(at  the)  ;  construction  and 
dimensions  :  XJI,  52;  2  —  53; 
4,  18. 
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FOR 
Sea  ports  (continued1)    : 

-  Development  of    the    quays    : 

and  water-surface  :  XII,  91; 
5. 

—  Dimensions     of    the     locks   : 
XII,  68;  29. 

-  Entrance   depth    :    XII,    62;    5 

-  64;  4,  23,  24. 

-  Equipment   of    the    port;    ex- 

tensions; costs  of  equipment, 
administration    and    mainte- 
nance :  XII,  91;  3,  4. 
-  Tonnage    (at   the)    :    XII,    91; 

4. 
Port     of      Cuxhaven      :      Entrance 

depth  :  XII,  64;  4,  23,  25. 
Port  of  Dantzig   :  Entrance  depth  : 
XII,  62;  7  -  64;  4,  22,  24. 

-  Reinforced    concirerte    quay   walll 

(of  the)    :  XII,  R.  P.  275. 
Port  of  Emden  :  XII,  68;  29. 
—  Construction  cf  a  new  dock  and 

a  new  entrance  lock   :  XII,  91; 

1. 
—  Costs  of  extension   works   :  XII. 

91;  2. 

-  Entrance  depth   :   XII,  64;  4,   22, 

24  —  91;  1. 

Port  of  Geestem  uncle  :  XII,  53;  8. 
Slipway. 

-  Entrance    depth   :    XII,   62;    7   - 

64;   22,  24. 

Port  of  Hamburg   :  Installations   (of 
the)    :  XII,  91;  8,  10. 

-  Average      tonnage      of  vessels 

docks  during  1905  and  1909  : 
XII,  69;  4. 

-  Entrance    depth       and       channel 

depth  :  XII;  62;  5,  16  —  64; 
4,  22,  24  —  69;  4. 

-  Mechanical  equipment   (of  the)    : 

M;ic!iinery  for  handling  gene- 
ral cargo  :  number  and  capa- 
city :  XII,  70:  i  —  71:  1,  2'K 
27  —  R.  P.  322. 


POR 
8fM  ports  (continued1)    : 

-  Traffic;   extension  of   the   traftV; 

,  development      of     harbour!  di- 
mensions :  XII,  68;  3  —  91: 
-  Traffic    with  the    Baltic    ports    : 
XII,  63;  15. 

-  Tunnel    under   the    Elbe    :    XII, 

R.  P.  380. 
Port  of  Harbuirg  :  Entrance  depth   : 

XII,  62;  5  —  64;  4,  22,  24. 
Port  of  Heligoland   ; 
—  Construction  of  a  pier  :  XII,  89; 
8. 

-  Establishment    of    a    harbour     : 

XII,  91;  7. 
Port  of  Husum   : 

-  Reinforced  concrete  river   wall  : 
XII,  29;  8. 

Port  of  Kiel  :  Accident  at  the  dry 
docks;  repairs  :  XII,  52;  1  —  53; 
1. 

-  Dimensions  of    the   dry    docks    : 

XII,  53;    1,  20. 

-  Entrance   depth    :    XL  I,   62;   7 

64;  4,  22,  24. 

-  Floating  dock  of  40.000  t-    :   de- 

scription;   costs    or   maintenan- 
ce;  pumping  operation?   :    XII, 
52;  1  -  53;  3,  23  -  R.  P.  314. 
Port      of      Konigsberg      :    Entrant 
depth  :.XII,  62;  5,  7  -  64;  22,  24. 
Port  of   Lubeck    :    Installations    (at 
the),      extensions,      costs  of  esta- 
blishment  :  XII,   91;   13,   14. 

-  Entrance  depth   :  XH     62;  5, 

7  -  64;  4,  22,  24. 

-  Tonnage  :  XII,  91:  13. 

Port  of  Pillau  :  Entrance  deptfi  : 
XII,  62;  7  —  64;  22,  24. 

Port  of  Rostock  :  Entrance  depth  : 
XII,  64;  22,  24. 

Port  of  Sassnitz  :  Ferry-boat  com- 
munications with  the  port  ol 
Trelleborg  (Sweden)  :  XII.  91;  15. 


FOB 
Sea  ports  ( continued)    : 

—  Extension      works;      costs     of 
establishment  :  XII,  91;  15. 
Port  of  Stettin  :   Entrance  depth    : 
XII,  62;  5,  7  -  64;  22,  24. 

-  Reinforced  concrete  quay-walls   : 

XII,  R.  P.  275. 

Port  of  Swinemunde  :  Entrance 
depth  :  XII,  62;  7  —  64;  4,  22, 
24. 

Port  of  Travemunde  :  Entrance 
depth  :  XII,  64;  22,  25-91;  14. 

Port  of  Warnemunde  :  Entrance 
depth  :  XII,  62;  5-64;  22,  24. 

Port  of  Wilhelmshaven  :  Commu- 
nications with  the  North  sea  : 
XII,  68;  29. 

-  Construction  of  new  dry   docks  : 

dimensions  :   XII,  52;  2  —  53; 
3,  20. 

—  in  Great  -Britain  : 

-  Most  recent  works  at  impor- 
tant sea  ports  and  reinfor- 
ced concrete  as  applied  to  : 
XII,  96;  1. 

Tonnage,      of  the      important 
ports  of  Great  Britain  :  XII, 
96;  1. 
Port    of  Aberdeen    :    Depth    :    XII, 

62;  6  -  64;  22,  24. 
Port  of  Barro\v-in-Purnes6  :  Depth  : 

XII,  64;  22,  24. 
Port    of    Barry    Docks    :    Depth     : 

XII,  62;  5  -  64;  23,  24. 
Port  of  Belfast   :   Depth    :   XII,  64; 

22,  24. 

Porth  of  Blyth  :    Depth   :    XII,   62; 

5-64;  22,  24. 
Port  of  Bristol   :   Depth    :    XII,  64; 

23,  25. 

-  Development      of     the     installa- 

tions :  XII,  96;  10. 

—  New    connections    (with    the)    : 

XII,  41;  2. 
-  Traffic  :  XII,  96;  10. 


POR 
Sea  ports  (continued)    : 

-  (Avonmouth)      :      Works;      new 

docks;  inner      dock;      entrance 
piers;  dry  dock;  lock;  sheds  and 
granary     of      reinforced      con- 
crete XII,  96;  10,  11. 
Port  of  Cardiff    :  Channel    depth    : 
XII,  69;  4. 

-  Depth  (of  the)  :  XII    64;  22,  24. 

-  Tonnage    (of  the)    :  XII,  68;    4. 
Port  of  Cork  :  Depth  :  XII,  64;  22, 

24. 
Port  of  Dover  :   Completion  of   the 

works  (at  the)   :  XII,  96;  13. 
-Depth   :  XII,  62;  15  —  64;  23,  25 

-  68;  29. 
Port  of  Dublin  :   Depth    :   XII,  62; 

6-64;  22,  24. 
Port  of  Dundee  :  Depth   :  XII,  62; 

6  —  64;  22,  24. 
—  Extension  works  (at  the)    :  XII, 

96;    15. 

Port  of  Ellesmere  :  Moooring  along- 
side the  wharves  :  XII,  42;  38. 
Port   of  Falmouth    :    depth    :    XII, 

64;  23,  25. 
Port  of  Folkestone   ;  Reconstruction 

and    extension  of  the  pier  :   XII, 

96;  13. 
Port  of  Glasgow  :  Connections  (with 

the)    :  XII,   41;  2. 

-  Depth  :  XII,  62;  5  -  64;  22,  24. 

-  Tonnage  :  XII,  68;  4  —  96;  1. 
Port  of   Goole    :   Connections    (with 

the)   :  XII,  41;  1. 
Port  of  Greenock  :  Depth  :  XII,  62; 

5-64;  22,  24. 
Port  of  Hartlepool    :    Depth    :   XII, 

64;  22,  24. 

-  Extension  works   :   XII,  96;  15. 
Port  of  Hull    :   Depth   :  XII,   62;  5 

-  64;  23,  24. 

-  New    connections     (with    the)     : 

XII,  41;  2. 

-  Tonnage  (of  the)   :  XII,  68;  4  - 
96;  l. 
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Sea  ports  (continued)    : 
Port  of  Immingham    :  Construction 

of  a  new  port;  depth  of  the  dock 

and  of  the  entrance  channel  :  XII, 

96;  14. 
Port  of  Leith    :    Depth   :   XII,    64; 

22,  24. 
Port   of  Liverpool    :    Depth    :  XII, 

64;  23,  25. 

-  Depth  of  the  entrance  channel  : 

XII,  69;  5. 

-  Lighting    of  the   entrance   chan- 
nel :  XII,  74;  17. 

-  New     connections    (with    the)    . 

XII,  41;  2. 

—  Reinforced  concrete  works:  dock- 

ing and  sheSddlng;  floors  of 
wharves  jetty  decks  :  XII,  96; 
5. 

-  Tonnage  :  XII,  68;  4  —  69;  4  - 

96;  1. 

Port  of  London  :  Construction  of 
a  deeip-water  haven  (Thames  Ha- 
ven) :  XII,  96;  2. 

-  Construction   of  a   concrete  jetty 

at  Thames  Haven  :  XII,  96;  4. 

-  Construction  of  quay  walls  (deep   j 

water  q.  w.)    :    XII,  96;   3. 
— •  Costs  of  improvement  works   (of 
the)   :  XII,  65;  20  —  96;  4. 

-  Depth   :  XII,  64;  23,  25. 

-  Depth  of  the  entrance  channel   : 

XII,  69;  4  —  96;  3. 

-  Dimensions      of  the   Albert   and 

Victoria  locks  :  XII    65;  20. 

-  Dimensions  of  the  entrance  locks 

(South  Albert  dock;  North  Al- 
bert deck;  Tilllbury  docks)  : 
XII,  62;  10  —  65;  2,  20. 

—  Government  (of  the)    :   XII,  96; 

2. 

-  Improvements   and   enlargements 

(of  the.)  :  construction  of  the 
South  and  North  Albert  docks; 
new  dock  at  the  West  India 


POE 
Sea  ports   (continued)   : 

docks;  improvement  works  at 
the  London,  Wapping  and  Al- 
bert, Victoria,  East  India,  and 
Milwall  docks  :  XII,  96;  4. 

-  Management  (of  the)    :   XII,  96; 

3. 

-  Ne\v   connections     (with     the)    : 

XII,  41;  2. 

-  Tonnage  :  XII,  68;  4  —  69;  4  - 

96;  1,   2. 

Port  of  Manchester  :  construction 
of  a  jetty,  protective  booims  and 
sheds  of  reinforced  concrete  : 
XII,  96;  6. 

-  Depth    :   XII,  62;  5  7  -  64;   22, 

24. 

-  Tonnage  :  XII,  96;  1. 

Port  of   Middlesborough    :    Depth    : 

XII,  64;  22,  24. 
Port  of  Newcastle-on-Tynie  :  Depth: 

XII,  64;  23,  25. 

-  Entrance  depth   :  XII,  96;  8. 

-  Eeconsltruction    of   a   (portion    of 

the  North  pier;  building  of  a 
new  lighthouse;  construction 
of  new  docks,  of  dry  dock 
nr  6  and  new  quays  :  XII,  96; 
8,  9. 
Port  of  Newhaven  :  Eepairs  at  the 

West  pier  :  XII,  96;  11. 
Port  of  Northflee^near  Gravesend  : 
construction   of   a   reinforced   con- 
crete jetty   :  XII,  96;  5. 
Port  of  Parkeston  (Harwich)    :  En- 
largement   works;  construction    of 
a  reinforced  concrete  quay  :  XII, 
96;  15. 
Port  of  Portsmouth  :  Depth  :  XII . 

64;  22,  24. 

Port  of  Plymouth  :  Construction  of 
a  jetty  in  reinforced  concrete  : 
XII,  96;  11. 

-  De.pth  :  XII,  64;  23,  25. 

Port   of  Euncorn    :    Mooring   along- 
•     side  the  quays   :  XII,  41;  38. 
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FOR 

•Sea  ports  (continued)   : 
Port   of  Southampton    :    Depth    of 
the  port  and  docks;  depth  of  the 
entrance  channel  :  XII,  62;  15  •- 
64;  23,  25  —  68;  29  -  96;  7. 
—  Enlargement   of   the  docks;    con- 
struction of  a  deep  water  basin 
and    landing    wharves;     dredg- 
ings   in   the  entrance   channel; 
widening   of  Trafalgar   graving 
dock  :  XII,  96;  7. 

-  Tide  elevation   :  XII,  96;   7. 

-  Tonnage   :   XII,  96;   1. 

Port  of  South  wold  :  Creation  of  a 
fishery  harbour;  construction  of 
concrete  jetties  and  a  quay  :  XII, 
96;  14. 

Port  of  Sunderland  :  Depth  :  XII. 
64;  23.  25. 

Port  of  Swansea  :  Enlargement 
works  (at  the)  :  construction  of  a 
wet  dock,  quay  walls,  embank- 
ment and  a  lock;  extension 
of  the  West  pier  and  c<m>ti  IU-IKHI 
of  a  new  East  br«ik\v;it«T  :  XII. 
96;  9. 

Port  of  ThaiLiieshaven  :  eeti  I'mt 
of  London. 

Port  of  Weston  :  Docks  :  XII.  41; 
38. 

Tort  of  VVhitby  :  Enlargement 
works  :  XII,  96;  15 

—  in  Greece  : 

Port  of  •Oonnth  :  Depth  :  Xil,  62; 
8  —  64;  5. 

Port  of  Piraeus  :  Depth  :  XII.  64: 
5,  23,  25. 

-  in  Holland  and  Dutch  //«//>>  . 

-  in  Dutch   Indies   : 
Floating  docks  :  XII.  60;  2,  :V 
Improvement  of  the  ports  :  XII.  60; 

2. 

Port  of  Makassar  :  Improvement 
works  (at  the)  :  XII,  60;  -2  —  68: 
19. 


POR 

Sea  ports   (continued)   : 
Port    of    Semarang    :    Improvement 

(of  the)  :  XII,  68;  19. 
Port    of   Sornibaja     :    Improvement 

works  :  XII,  60;  2  -  68;  19  -    86; 

10. 

-  New      floating    dock    in    cour.-r 

of  construction    :  description: 
XII.   52;  18  —  60:   2,  5. 
Pont  of   Tandjong-Priok    :    Improve- 
ment works  :  XII,  60;  3  —  68:  1(.». 

-  in  Holland  ': 

Most  recent  works  at  the  important 
sea  ports  (reinforced  concrete)  ; 
XII,  89;  9  -  98;  1. 

Works  on  the  istand.s   : 
—  of     Texel      :     (Iroyne     for     pro- 
tecting the  CO;IM    :   XII.  98;  17. 

—  of        Irk       :       construction       of 
a  sea  wall  :  XII,  98;  2.  17. 

—  of       Vilieland       :      Construction 
of     groynes     for     profcvting     th-- 
coast  :  XII,  89;  1J  —  98;  2,  16. 

—  Foundation      of     a    quay      wall 

(reinforced    concrete)    :    XII. 
98:   !i.    !).   30. 

Port  of  Amsterdam  :  Depth  of  the 
harbour  a.nd  entrance  channel;  di- 
mensions of  the  locks  :  XII.  64; 
4,  22,  25  -  R.  P.  337. 

-  Improvement     of     the     entrance 

channel  :  XII,  68;  26. 

—  Position  of  Amsterdam  with  Rot- 

terdam harbour  :  XII,  68:  4. 

-  Traffic  (at  the)    :  XII,  68;  4. 
Port    of    Enkhuyzen    (Zuiderzee)    : 

Improvement  of  the  channel  : 
XII,  98;  3. 

Port  of  Flushing  :  Depth  :  XII,  64; 
22,  24. 

Port  of  Groote-Keten  (Northern 
Holland)  :  Groynes  for  protect- 
ing the  coast  :  XII,  89;  9  —  98: 
14. 
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Sea  ports   (continued)   : 

Port  of  Hoek  van  Holland  :  Exten- 
sion of  the  South  jetty  :  XII,  98; 
2,  3 

Port  of  Rotterdam  :  Average  ton- 
na.ga  of  the  vessels  for  1905  and 
1909  :  XH.  69;  4. 

-  Construction  of  quays   :  XII ,  86; 

5. 

-  Depth    :  XII,   62;  6  -  64;  43   22, 

24. 

-  Depth  of  the  Nieuwe  Waterweg  : 

XII,  69;  4  -  R.  P.  a37. 

-  Excavation  of  new  basins-  :  XII, 

86;  3. 

—  Floating  docks  (of  the)  construc- 
tion and  working   :  XII,  60;  1. 
-  Dimensions,capac.ty,  cost  and 
pumping  system    (of   the)    : 
XII,  76;  23. 

-  Import     and     transshipping      of 

cargo  coal  :  XII,  76;  22  —  R. 
P.  325. 

-  Improvement  works  of  the  Nieu- 

we Waterweg. 
-  cost  of  works  :  XII,  68;  24  - 

98;  l. 

-  Increase  in  the  draught  of   ves- 

sels; largest  steamer  which -en- 
tered the  maritime  river  : 
XII,  68;  24,  26. 

-  Loading      and      unloading      stea- 

mers :  XII,  68;  21. 

-  Mechanical  equipment    (of  the)   : 

XII,  76;  1. 

-  Position   of   the     port     compared 

with  Amsterdam    :   XII,  68;  4. 

-  Traffic    (at   the)    :   XII,   68;  4  - 

76;  1. 

Port  of  Scheveningen  :  Improve- 
ment of  breakwaters  in  the  fish- 
ing port  :  XII,  98;  1,  6,  20,  22. 

Port  of  Yimiiden  :  construction  of 
a  concrete  landing  stage  :  XII, 
98;  2,  8  9. 
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Sea  ports   (continued)   : 

—  Jetty  and    breakwater;   materials 

used  for  the  concrete  blocks  : 
XII,  98;  22,  23. 

—  in  India  (British)   : 

Port  of  Bombay  :  Depth   :  XII,  62; 

6-64;  23,  24  —  68;  19. 
Port  of  Calcutta  :  Depth   :  XII,  62; 

6  -  64;  22,  24. 
Port  of  Colombo  (Ceylon)   :  Depth  : 

XII,  64;  23,  25  -  68;  19. 
Port  of  Rangoon  :  Depth  :  XII,  64; 

22,  24. 
Port     of  Singapore  :   Depth  :   Xll, 

64;  23,  25  -  68;  19. 

—  Island  of  Malta  ; 

Port  of  Malta  :  Depth  :  XII,  64; 
24,  25. 

-  in  Italy  : 

MJost  nejoeat  works  at  iihe~  impor- 
tant itahan  sea  ports:  XII,97;  1,11. 

Slipways,  floating  docks  and  grav- 
ing docks  in  Italian  harbours  : 
XH.  52;  17  -  59;  1. 

Port  of  Bari  :  Deepening  works  : 
XII,  85;  11. 

Port  of  Brindisii  :  Depth  :  XII,  64; 

22,  25. 

Port  of  Cagh'airi  :  Depth   :  XII,  62; 

6  -  64;  22,  24. 
Port  of  Catania  :  Depth   :  XII,  64; 

23,  25. 

Port     of   Civita-Vecchia   :   Depth  : 

XII,  62;  6,  8  —  64;  22.  24. 
Port   of    Genoa-    :    Average   tonnage 
of  vessels  for  1905  and  1909  :  XII, 
69;  4. 

—  Comimiunioat.ionis  betweejh.  the 
Molo  Vecchio  and  the  Assereto 
bridge  :  XII,  102;  42. 

-  Depth  :  XII,  64;  5.  23,  25. 

-  Floating  dock  :  XII    59;  3. 

-  Graving    docks    :    XII,    59;    5. 
Port  of  the  Lido  :  .see  Port  of    Ve- 
nice. 
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POR 
Sea  ports   (continued)   : 

Port  of  Leghorn    :  Depth    :   XII. 
64;  22,  25. 

-  Graving  dock:  XII,   59;   5. 
Port  of    Messina    :   Communica- 
tions     acjross    the    strait    of 

Messina    :     XII,     102;    42    

107;   <>,    12. 

-  Depth   :  XII.  64:  2-S.  25. 

-  Graving  dock   :  XII,   59;  5. 
Port   of   Naples   :   Average  ton- 
nage of  vessels  for   l£05   and 
1909  :  XII,    69;  4. 

-  Construction   of  a   breakwater 

(Granili  dyke)    :  XII,  89;   9 

97;    1   —  R.  p.   371. 
< '"i i --.t ruction      of     a     curved 
breakwater   :  XII,  97;  9. 

-  Depth   :  XII,   64;   5,   23,    25. 

-  Depth   of  the  channel    :   XII, 

69;  4. 

-  Graving  docks  :  XII,  59;  5. 
Port  of  Palermo   : 

-  Depth  :  XII,  64;  22,  25. 

-  Graving  dock  :  XII,  59;  5. 
Port  of  Ravenna    :   Equipment    : 

XII,   34;   10. 
Port  of   Savona.    :      Depth    :    XII. 

62;  6  —  64;  22,  24.  * 
Port  of  Spezia  :  Depth  :  XII.  62: 

6,    8  —  64;  22.   24. 

-  Graving  docks   :  XII.   59;  5. 
Port    of    Venice    :    Communica- 
tions across  : 

-  the  Grand  Canal  :    XII    102; 

40  —  107;  7. 

-  the  Giudecca  canal  :  XII,  102: 

41  —  107;  G,  8. 

—  Communications  between  Ve- 
nice and  the  Lido  :  XII, 
102;  6,  8  —  64;  5,  22,  24. 

-  Floating  dock  (steel)    :     XII, 

59;  3. 

-  Koating   dock    (design    for    a 

concrete)    :  XII,  59;  2. 

-  Graving  docks  :  XII^  59;  4,  5. 


POR 
Sea  ports  (continued)   : 

-  Hydrographic    condit  ens    ;:ml 

improvement   works    at  tin- 
Lido  :  XII,  85;  2. 

-  Traffic  (at  the)    :  XII,  107:  R. 
in  Japan  : 

Port  of  Kobe   :  IinnrovenHMit    (of 
the)   :  XII,  R.  P.  404. 

Port  of  Xagasik;    :    Addition  of  a 
certain    quantity   of    po/zuolaiia 
to    cement    mortars    and     con- 
cretes  :  XII     97:  1  !. 
Depth    :    XII.   64:   2:;.   25. 

Port    of   Osaka    :    Improvement    : 
XII,  R,  P.  404. 

Port  of  Tonrnya:    Improvement: 
XII.    \l.    P.    4-04. 

Port  of  Yokohama  :  Depth  :  X 1 1 
64;  -20,  25  -  68;  19. 
Improvement:   XII..  R.   !'.  •!<>!. 

ill     M<\rico     : 

Port,    of    Manxanil'.o     :    Depth     : 

XII,  64;   -2-X  25. 
Port    of    Ma/at  an    :    Depth:    \  I  I 

64;    22,    25. 
Port  of  Tampico  :  Depth   :    XII. 

62;  0  —  64;  22,  24. 
Port  of  Veracruz  :  Depth   :  XII. 
64;    22,    24. 

-  in  Monaco   (Principality)   : 

Port  of  Monaco  :   Enlargement   : 
XII,  R.  P.  405. 

-  m  .Y  <>/•</•«//    ; 

Port  of   Bergen   :      Dapth    :   XI F. 

64;  4,  23,  25. 
Port  of  Christiana  :  Depth  :  XII, 

64;    4,   23,   25. 

-  in   Oriental  Africa   : 

Port  of   Daresalam   :   XII,    62:   7 
-  64;  2-2,  24. 

-  in  the  Philippines  Islands  : 
Port  of  Manilla   :   Depth    :  XII, 

64;    22,    21. 
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FOR 
Sea  ports  (continued)   : 

-  in  Porto  liico  : 

Port  of  San  Juan  :  Depth  :  XII, 
64;  22,  24. 

-  in  Portugal  : 

Port  of  Leixos  (Oporto)   :  Depth: 

XII,   64;   5,  2%.   25. 
Port  of  Liebonne   :  Depth   :  XII, 

64;   22,    24. 
—  Depth  of   the  channel    :   XIT, 

69,   4. 
-  Tonnage    of    vessels    for    1905 

and  1909  :  XII,  69;  4. 
—  in  lioumania  : 

Port  of  Constanza  :  Depth  :  XII, 

62;  18  —  63;  22,   21. 
Port    of    Suilina    :    Depth    :    XII, 

62;  6  —  64;  22,  24. 
—  in  Russia  : 

Depth  and  entrance  depth  of  the 
Ports  of  Russia  :  XII,  62;  6,  ? 

-  64;  4,  5,  22,    23,   24,   25  — 
09;   3. 

-  Growth    of    the   size   of    sea 
going  vessels  calling  at  the 
Russian  ports  :  XII,  69;  1^2. 

Port  of  Archangel  .  Depth  :  XII, 
69;  3. 

Port  of  Astrakhan  :  Dredgings; 
ligthonsos  and  traffic  :  XII, 
27;  7. 

Port  of  Batcnviii  :  Depth  and  en- 
trance channel  depth:  XII,69,3. 

Port  of  Cron-stadt  :  Depth  :  XII, 
62;  6,  8  —  64;  4,  22,  24. 

Port  of  Kherson  :  Depth  and  en- 
trance depth  :  XII  69;  3. 

Port  of  Li  ban  :  Depth  and  en- 
trance depth  :  XII,  62;  6,  8 

-  64;  2,2,  24  —  69;  3. 

Port  of  Madupol  :  Depth  and 
entrance  depth  :  XII,  69;  3. 

-  Enlargement  works:   XII  77 ;6. 
Port  of    Nicolaieff    :    Depth'  and 

entrance  depth   :   XII,   69;   3. 


POR 
Sea  ports   (continued)   : 

Port  of   Novarosiask;  Depth    and 

'entrance  depth  :  XII,  69;  3. 
P'ort  of   Odessa   :    Average  ton- 
nage of    vessel.^  for   1905   and 
1909    :    XII,    69;    4. 
—  Construction   of   a  grain  har- 
bour :  XII,  77;  4. 

-  Depth    and    entra-nce    depth    : 

XII,  64;  5,  22,  25  —  69;  3. 
Port  of  Petroprad  :  Average  ton- 
nage   of    vessels    for   1905    and 
1900    :   XII,   69;  4. 
—  Bascule  bridge  over  the  Eka- 
theringofka:      XII,  102;    44 
—108;   3 

-  Depth   and   entrance  depth   : 

XII,  62;  6i,  8  —  64;  22.   24 

-   69;    3. 

Port  of  Reval  :  Depth  and  en- 
trance depth:  XII,  64;  4,  22, 
2(5  —  69;  Si. 

Port  of  Riga:  Average,  tonnage  of 
vessels  for  1906  and  190<9:  XII. 
69;  4. 

— •   Depth  and  entrance   depth    : 

XIE,62;7  —  64;-22,24  —  69;3. 

Port  of  Sebastopol  :  Depth  :  XIT, 

64;  5,   23,    25. 

Port  of  Vladiivostock  :  Depth  : 
XII,  64;  22,  26. 

-  in  the   Sandwich  islands  : 
Port  of  Honolulu   :  Depth  :  XII, 

64;  22,  25. 

Port  cf  Pearl  Harbour  (H.  I.): 
XII,  64;  22.  25. 

-  in  South  Africa  : 

Port      of   Capetown'    :     Entrance 

depth    :   XII,  64;  22,  21  —  68; 

16. 
Port  of   Durban    (>Fort    Natal)    . 

Entrance  depth  :  XII,  62;  7  - 

64;  22,   24. 

-  in  Spain  : 

Port  of  Aviles  :  Works  for  re- 
moving rocks  :  XII.  81;  3. 


—  210  — 


FOR 
Sea  ports   (continued)   : 

Portj    of    Barcelona     :    Entrance 

depth  :  XII,  64;  5,  23,  25. 
Port    of    Bilbao    :    Average    ton: 
nage  of  vessels  which  came   in 
the  —  in  1905  and  1909  :  XII, 
69;    4. 

-  Entrance  depth  :   XII,  64;  5, 

23,  25. 
Port  of  Cadiz  :  Entrance  depth  : 

XII,   64;  23,  25. 
Port  of  Cantabrique  Sea  :  Works 

for  removing    rock*    :    XII.  81: 

•2.  7,  13. 
Port    of    Carthngena.    :    Entrance 

depth   :  XII.  64:  5,  -J:i,  25. 
Port    of      .Malaga     :       Kntrance 

depth    :    XII,    64;    5,    23,    25. 
Port  of  San    K^iban   <le    Pravia: 

Works    for    removing    rooks    : 
XH.  81;  7. 
Port     (  f      Valej-tiii  :     Kntram-«' 

depth.  XII,  64;  5,  23,  25. 
-   in  Sir  cii> '//    : 

-  Depth  of  the  ports  (of):XII, 

62;  6  —  64;  22.   24  —  100;  1. 
M<  st   recent    works    at   the   im- 
portant sea    ports    (of)     :    XII. 

100;  1. 
Traffic   at   the   sea   ports    (of)    : 

XII,  20;  12. 
Port  of    Gefle    :    Importance  of 

the  traffic  :  XII,  100;  1. 
Port  of  Gothenburg   :  Communi- 

cationK   with  tthe)    :    XII,    20; 

12  -  45;  18. 

—  Communications  between  the 

river  sides  :  XII,  102;  50  - 
109;   13,   17. 

—  Construction  of  a  concrete  a-nd 

reinforced   jxmcrete  shed    : 
XII,   100;   23. 

-  Construction  of  quay  walls  at 

the   bulk   goods'     harbour   : 
XII,  100;  25. 

—  Deepening  :  XTI,  45;  6. 


POE 
Sea  ports   (continued)   : 

—  Deepening  of      the     entrance 

channel   :   XII,  100;  28. 

-  Depth   :   XII,   100;  24,  29. 

-  Description       of    the       equip- 

ment  :   XII,   100;  20. 

-  Development     of   the      equip- 

ment :  XII,  100;  21. 

-  Dredging-      in    the      entrance 

ehannol    :   XII,   100;  28. 

-  Dredging      equipment   :    XII. 

100;  28. 

—  Establishment  of    a    new    l'i>b- 

ery    harbour    :   cost    of   the 
WOrfal  :  XII.  100:  23,  25. 
l-MablHiment        of       a       bulk- 
goods'    harbour    :     XII,    100: 

25. 

-  Extension    works    :    Construc- 

tion of  the  Stigbergskajen 
new  bulk  LM  ;<i<U  .-mil  fi-'hery 
harbours;  improvement  of 
the  entrance  clianix  I.  '  osts. 
Future  extensions;  construc- 
tion of  an  open  harbour  : 
XII,  100;  1,  21,  23,  25,  28, 
29, 

I 'ut ure  extensions  :  XII,  102; 
50  —  109;  15. 

Traffic  :  XII  12;  27  --  20; 
3.  12,  15  -  101;  1,  20. 

-  Works  for  removing  rocks  and 

dredginigs  :  XII,  100;  23,  28. 

Port  of  Hammarby:  Communica- 
tions hetxveen  the  river  sides  : 
XII,  102;  48  —  109;  9. 

Port  of  Helsinborg  :  Importance 
of  the  traffic  :  XII,  100;  1. 

Port  of  Ka.lmar  :  Importance  of 
the,  traffic  :  XII,  100;  1. 

Port  of  Malmo  :  Depth  XII.  62; 
6  —  64;  23,  24. 

-  Importance  of  the  traffic:  XII, 

100:   1. 
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FOR 
Sea  ports   (continued)   : 

Port  of  Norrkoping  :  Importance 

of  the  traffic  :  XII,  100;  1. 
Port  of  Stockholm  :  Bascule  brid- 
ges: XH,102;  47  —  109;  6,7,12. 

-  Construction  of  goods  sheds  : 

XII,  100;  15,  16. 

-  Construction  of   quay  walls    : 

XII,  88:  2  —  100;  7,  16,  19. 

-  Depth   :  XII,  62;  6  —  64;  22,  . 

24  --  100;   1,  4.   5,  14,  19. 

-  Description  of  the.  equipment: 

XII,  100;  1,  2,  13. 

—  Development  of  the  equipment: 

XII.  100;  2,  13,  14. 
—  Extension  works  at  the  Was- 
tahafen  and  the  Stadt- 
gardshafen  ;  Reconstruc- 
tion of  the  old  wooden 
quays;  dredging  works  for 
removing  rocks  :  construc- 
tion of  new  quays  and  j 
equipment  works.  Future 
improvements  and  exten- 
sions :  Cost  of  the  works  : 
XII,  100;  1,  3,  12. 

-  Lighting  of  the  entrance:  XII, 

118;  9. 

-  Locks:  XII,102;47  —  109:  ft  12. 

-  Swing  bridges  :  XII,   102;  47 

-  109;  6,  7,   11. 

-  Traffic  :  XII,  100;  1,  2,  14. 

—  Works  for  removing  rock   :  4, 

6,    14,   17.   18. 

Port  of  Trelleborg  :  Fertry-boats 
to  the  port  of  Sassnitz  (Ger- 
many) :  XII,  91;  15. 

—  in  Turkey  : 

Port  of  Constantinople  :  Depth   : 

XII,   64;  5,  23,  25. 
Port  of  Salonicia    :  Depth   :   XII. 

64;  5,  23,  25. 
Port  of  Smyrna   :  Depth   :   XII, 

64;  23,   25. 

—  in  the  l^nitcil  States  : 


POR 
Sfea,  ports   (continued)   : 

Development  of  American  ports  : 
XII,  21;  5  —  23;  2. 

Graving  docks  at  the  ports  of 
the  U.S^  See  Atlantic,  Gulf  of 
Mexico,  Pacific. 

Improvement  and  maintenance  of 
the  ports  :  XII,  82;  1. 

Most  recent  works  at  the  princi- 
pal ports  :  XII,  89;  4  —  94;  1. 

Traffic  on;  ferry-boats  and  car- 
floats  at  the  sea  ports  of  the 
U.  S.  :  XII,  102;  24  —  105;  3. 

See  also  Port  of  New  York; 
Port  of  Philadelphia;  Port  of 
San-Francisco. 

Port  Arthur  Tex.  :  Entrance 
depth  :  XII,  62;  7,  8  —  64;  22. 
24. 

Port  of  Astoria  (Wash.)  :  En- 
trance, depth  :  XII,  62;  7  —  64: 
22,  24. 

Port  of  Atlantic  City    : 

—  Reinforced  concrete  :  XII,  ?8; 

19  —  30;  21. 

—  Reinforced     concrete     pier     : 

corrosion     of     structures      : 
XII,  28;  19. 

-  Tests  to  determine  the  action 
of  water  on  materials  :  XII, 
.30;  2. 

Port  of  Baltimore  :  Entrance 
depth  :  XII,  64;  23,  25. 

-  Piers  :  XII,  30;  10. 

-  Quay  walls   :   XII,  28;  16,  - 

30;  10. 

-  Railroad   junction    :    XII,  21; 

10  —  23bis;  14. 
Port  of  Bangor  :  Entrance  depth  : 

XII,  62;  8  -  64;  22,  24. 
Port  of    Bath,     Me'  :    Ein'trance 

depth  :  XII,  64;  23,  25. 
Port      of     Beaufort      :  Entrance 

depth  :  XII,  64;  22.  24. 
Port  of  Black  Rock  :  Naval  lock 

(at  the)    :   XTI.  30;  6. 
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FOR 
Sea  ports   (continued)   : 

Port  of  Boston :  Average  tonnage  of 
vessels  which  came  in  the  — 
during  1905  and  1909  :  XII.  69; 
4. 

-  Chained  depth   :  XII,  69;  4. 

-  Construction  of  concrete  pier 

n<>  1  :  XII.  30. 

-  Entrance  depth  :  XII,  64;  23, 

25.- 

-  Examples  of  disaggregation  of 

the  concrete  :   XII,  30;   21. 

-  Experiments      with     concrete 

pites  of  various  composition: 
Xtl,  30;  21. 

-  Junction   with  Mexico  -fron- 

tier     (Intracostal     canal)    : 
XII,   39;  27. 

-  Reinforced  concrete    used  for 

works  :  XII,  28,  20. 
Port  of  Brooklyn    :  Examples  of 
disaggregation  of  the  concrete: 
XII,  30;  21. 

-  Quay   walls    of  the     Gowanus 

type  :  XII,  30;  9. 

Port  of  Brunswick,  Ga.  :  En- 
trance depth  :  XII,  62;  7,  8  - 
64;  22,  24. 

Port  of  Calumet  :  Entrance 
depth  :  XII,  64;  22,  24. 

Port-  of  Charleetown  S.  C.  :  En- 
trance, depth  :  XII,  62;  6  —  64; 
+2.  24. 

Port  of  Columbia  River 
(Mouth)  :  Entrance  depth  : 
XII,  64;  -23,  25. 

Port  of  GaiUveston  :  Entrance 
depth  :  XIJ  64;  22,  25. 

Port-  of  Mobile  :  Entrance  depth  : 
62;  7,  8  —  64;  22,  24. 

J'ort  of  New  Bedfort  :  Entrance 
depth  :  XII,  64;  22,  24. 

Port  of  New  Haven,  Conn.  :  En- 
trance depth  :  XII,  62;  7,  8  - 
64;  22,  24. 


POR 
Sea  ports  (continued)   : 

Port  of  Newport  R.  I.   :  Entran- 
ce depth  :  XII,  64;  22,  24. 
Port   of    Newport    News,    Na.    : 
Entrance  depth   :  XII,   64;   22, 
26. 

Port  of  New  York  :  Average  ton- 
nage of  vessels  which  came  in 
the  N.  Y.  harbor  during  P905 
and  1909  :  XII,  69. 

-  Battery  Imck  Graney  :  XII,  R. 

P.  322. 

-  Bridges  :  XII,  102;  26  —  105; 

12,   13,  17. 
—   Bush     Terminal     C°    Plant   : 

R.  P.  322. 

(':ninnunic;iti<>ns  I K-t ween  the 
river  sides  :  XII,  102;  24. 
26,  26,  27  -  105:  3.  4,  8,  9, 
12.  17  -  106;  22.  H.  P.  323. 

-  Concrete  employed      for     the 

works    Cat    the)     :    XII.  28; 
20. 

-  Construction   (of   the)  1   XII, 

23;   14. 

-  ^Costs  of  the  quay  walls  :  XII, 

30;  9. 

DrrjHMiing  (of  the)  :  XII, 
82:  3,  8,  18. 

-  Depth  of  the  Ambrose  chan- 

nel  :  XII,  52;  15  —  68;   28 
_  69;  4  —  C.  R.  342,  344. 

-  Development   (of   the)   :   XII, 

21;  6,  8  -  23;  2,  5,  14. 

-  Dredges  of  the  Denver  system 

(at  the)  :  XII,  R.  P.  352. 

-  Dr^dgings    in    tihe    Ambrose 

channel   :   XII,  4;    2   --    82; 
8  —  R.  P.  167. 

-  Entrance  depth  :  XII,  62;  14, 

19  _  64;  23,  25  —  68;  28. 

-  Examples     of     disaggregation 

of  concrete    (at  the)    :  XII, 
30;  21,  22. 
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FOB 
Sea  ports   (continued)   : 

—  Goods  transfer    :   costs  :   XII, 

105;  7. 

-  Jetties    (at  the)    :   XII,  C.  E. 

156  —  see  also  Piers 
—  Lighting  of  Gedney    channel   : 

XII,   114;   2. 

-  Mechanical  equipment;  float- 
ing materials  :  XII.  105;  5. 
E.  P.  322,  323. 

-  Naval  equipment    (at  the)    : 

XII,  23;  14. 

-  Piers  (at  the)   :  XII,  21;  8  -- 

23,  6. 

-  Project  of   disposition   of   the 

« Jamaica  Bay »    :   XII,   23; 
5. 

-  Quay  walik  (at  the)  :  XII,  28; 

16  -  30;  9,  20. 

—  Quay  walls  on  piles  :  XII    E. 

P.  374. 

-  Elvers  which  supply  the  traf- 

fic (of  the)   :  XII,  48;  2. 

-  Standard-depth  for  the  Euro- 

pean ports  :  XII,  62;  12  - 
67;  2  —  68;  28. 

-  Statistics  of  passenger  traffic  : 

XII,  68;  19. 

-  Storage    ba.ttery  trucks    em- 

ployed   at    the    Erie  Pier   : 
XII,  E.  P.  328. 

-  Tide  elevation  :  XII  E.  P.  2. 

—  Tonnage  of      boats      crossing 

North  Eiver    :   XII,    105;    6. 

-  Traffic    (at  the)    :  XII,  46;   5 

-  48;   I,    13   -  -   68;    19  - 
105;  6. 

—  Traffic  on  ferry-boats  a-nd  oar 

floats  (at  the)    :  102;  24,  29 

-  105;  3,  4,  8,  12,  17.  E.  P. 
323. 

-  Tunnels    (at  the)    :    XII,    102; 

25  -  105;  8  —  106;  22. 

—  West      Bank       Lighthouse    ' 

XII,  28. 
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Sea  ports  (continued)   : 

Port  of  New  Orleans  :  XII,  21;  2. 

-  Entrance  depth  :  XII,  64;  25, 

25. 

—  Equipment   for  the    handling 

of  cotton  (project)  :  XII,  E. 
P.  326. 

— •  Equipment  for  goods  tran- 
shipment; railroad  junc- 
tions :  XII,  21;  14  —  23bis; 
9,  17.  R.  P.  261,  267. 

-  Government     (of    the)    :  XII, 

21;   14  -  23bis;  9,   17. 

-  Tide  elevation    :    XII,    E.    P. 

262. 

-  Wharves  (at  the)   :  XII  E.  P. 

326. 

Port  of  Norfolk  (Va.)  :  Entran- 
ce de^th  :  XII,  62;  6  —  64;  22, 
24. 

Port  of  Oswego  :  Entrance 
depth  :  XII,  64;  22,  25. 

Port  of  PeaisacoJa  :  /Entrance 
depth  :  XII,  64;  22,  25. 

Port  of  Philadelphia  :  Ca-r  tipples 
for  handling  oargocoal  :  XII, 
E.  P.  325. 

-  Entrance  depth  :  XII,  64;  22, 

24. 

-  Importance  (of  the)   :  XII,  E. 

P.  154. 

—  Junction   with  tracks     of  va- 

rious    railroad    companies  : 
XII,  21;  10  —  23bis;  14. 

-  Ferries  crossing    the    Delawa- 

re :  XII,  105;  1. 

-  Quay    walls    (at    the)    :    XII, 

28;  16  —  30;  9. 
Port  of  Point     Judith,     E.    I.  : 

Breakwater  (at  the)  :  XII,  94; 

6. 
Port  of  Portland  Me.   :  Entrance 

depth  :  XII,  64;  23,  26. 
—  Special      cranes      (with      bu- 
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(continued)   : 
ckete),  for  discharging  coal    : 
XII  R.  P.  325. 
Port  of  Portland,  Me.    : 
Entrance  depth  :  XII,  64;  23.  25. 

-  Special  cranes  (with  buckets) 

for  discharging    coal   :  XII, 
R.  P.  325. 

Port  of  Portland,  Ore  :  Entrance 
depth  :  XII,  64;  22,  24. 

Port  of  Portsmouth,  N.  Y.   :   Kn 
trance  depth  :  XII,  64;  23,  25. 

Port  of  Providence,  R.  1.  ;  En- 
trance depth  :  XII,  62;  6  —  64; 
22,  24. 

Port  of  San  Diego  :  Entramv 
depth  :  XII,  62;  G  —  64:  iM  £4. 

Port  of  San  Francisco  :  Adminis- 
tration (of  the)  :  XII,  21 ;  14  - 
23bis;  17. 

—  concrete  t>ea  dyke  at  Fort  Ma- 
son :  XII,  28;  15  —  30;  iO. 

-  concrete     pier     (in   construc- 

tion)  :  XII,  28;  17  —  30;  13.    | 

-  Entrance  depth  :  XH  64:  2S. 

25. 

-  Ferry  -   boats    employed     (at 

the)  :  XII,  105;  1. 
Port  of  San  Pedro,  Cal.  :  Brcak- 
water  :  XII,  94;  6. 

-  Entrance  depth.  :  XII,  62;  6,  8 

-  64;  22,  24. 

Port  of  Santa  Monica,  Gal.  : 
Entrance  depth  :  XII,  64;  23. 
25. 

Port  of  Savannah  Ga.  :  Entrance 
depth  :  XII,  62;  0,  b  —  64;  22, 

24. 
Port  of  Seattle,  Wash.  :  Entrance 

depth  :  XII,  64;  23?  25. 
Port  of  South  Amboy,  X.   Y.    : 
Car  tipple  for   cargo  coal   (at 
the)    :   XII,   R.    P.   3125. 
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Sea  port*   (continued)    : 

Port  of  Tacoina,  Wash.  :  Entrance 

depth  :  XII,  64:  23.  25. 
Tort     of     Velasco      :     Entrance 

depth    :    XII,    64;    2J    -34. 
Port  of  Washington  D.  C.  :  En- 
trance  depth   :    XIL   62;    8  - 
64:  22..  21 

Port  of  Wilmington,    Del.   :   En- 
trance depth  :  XII,  62:  6,  - 
64:  22,  24. 

Port  of  Wilmington.   N.  C.  :  En- 
trance depth   :  XII,  64:  2^ 
in    I'mi/iiuy   : 
Port  <>f  Montevideo  :  Depth  :  XI 1. 

64:  22.  25  —  68;   14. 
-  in    \'<-tu -.in-lit   : 
Port  of  Macarai'bo  :  Depth  :  XII. 

64:22.21. 
Terminal  ports  : 

-Administration     (of   the)     :     XII. 
21:    If,          K.    P.    r.»->.   2-72,   :jli». 
:<2n.   :fc*l.   See  al-o  :   Dispo- 
sition   (of  the). 

Advanta-v-  and  di>advantaye.>  of 
til-'  ownership  and  maintenance 
by  the  harbour  autliont  .<•-  of 
tihe  railway  tracks  within  the 
harbour  terminal  area.  :  XII. 

21;  3,  14. 

Ar«-a     of    hinterlands     (of    the)     : 

XII.   22;   4. 

-  Connection  of  the  railway  net- 
work with  the  harbour  :  XII. 
22;  C,  -  23:  7  -  23bis;  5.  0,  9, 
14,  16  -  24:  4>,  !).  See  als<i 
Railroads. 

I>H'<»ition  (of  the)  :  XII,  21; 
1,  3,  5,  9,  13,  17.  L8  -  22; 
1,  6,  18,  22  -  23;  3.  5,  16  - 
23bis;  1,  3,  5,  9  14,  1G,  17.  2'.» 
-  24;  1,  8,  13  -  27:  2  -  46; 
o.  (')  —  48;  12.  14  —  R.  P.  357, 
2581  261,  264.  2'u.  HS9.  S  e  al- 
so :  Administration  (of  the). 
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Terminal  ports   (continued)    : 

-  Equipment    for    the    transfer    of 

freight  between  the  water- 
front and  the  railway  :  XII, 
22;  1,  10  -  23;  6  -  23bis;  3, 

8,  12,  15  —  27;  6,  9,  13. 

-  Equipment    for    the    transfer  of 

freight  between  the  water- 
front and  the  warehouses  : 
XII.  21;  3,  10,  18  -  22;  6,  13, 
14,  19  -  23;  8,  13  -  23bis;  4, 

9,  14  27;     6.     See    also 
Mechanical  equipment  of  the 
ports. 

—  Influence    of  transfer   appliances 

on  the  lay  out  of  harbour 
works  :  XII,  22;  16  -  -  23; 
5. 

—  in  Belgium   (and  Colony)    : 

—  Belgium   :  Terminal  port  of 

Louvain  :  XII,  21;  1. 

-  Congo    :    Terminal    port    of 

Leopoldville  :   XII,  21;   1. 

—  in  Canada  : 

Port  of  Montreal:  Government  (of 
the)  :  XII,  21;  14. 

—  in  France  : 
Administration      regulation      of 

rail  connection  with  water- 
ways in  France  :  XII,  24;  10. 

The  ports  of  Rouen  and  Paris 
as  terminal  ports:  XII,  24;  2. 
-  in  Germany  : 

Terminal  ,ports  on  the  Rhine  : 
Disposition  (of  the):  XII,  21; 
2  —  22;  2. 

Ports  of  :  Francfort  (Terminal 
port  on  the  Main)  :  XII,  22;  2? 
9,  18,  20. 

-  Karlsruhe  :  XII.  22;  3. 

-  Kehl  :  XII,  22;  3,  7,  18. 

—  Mannheim  -  Ludwigshaven 

XII,  21;  2—  22;  2,  1,  18,  20. 
Strassburg    :   XII.    22;   2.    7,    18. 
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Terminal  ports   (continued)    : 

—  in  Itussia   : 

Equipment  of  the  ports  on  the 
Volga  (goods  transshipment). 
XTI?  27,  6. 

-  in  Switzerland  : 

Port  of  Basel  :  Improvement 
works  for  a  terminal  port  on 
the  Rhine  :  XII,  22;  3. 

—  in  the  United  States  : 
Government,     of     the      terminal 

ports  :  XII,  21;  13,  16. 
Improvement     of     the     terminal 

ports  :  XII,.  21;  8—  23bis;  16. 
The   port   of   New    York    as  ter- 
minal  port    on    inland  water- 
ways: XII. 21;  2,  5,  8  —  23;  2 
-   R.    P.    322,. 

-  Bush  Terminal  and   O,  New 
York  (Imck  cranes)   :  K.  P 
322. 
Port  of  New   Orleans   :  XII,  21; 

13  —  23bis;  9  —  R.  P.  261. 
Port  of  Philadelphia:  XII,21;  10. 
Port  of  San  Francisco:  XII,21;14. 
Terminal  ports  :  Great  Lake  ter- 
minals :  XII,  23bis;  2. 
— •  of    the  Ohio-Missisisiippi   River 

system   :  XII,    23bis;  10. 
—  of  the  Erie  canal:  XII? 23bis;lO. 

-  Transfer    of    goods    at    the 
terminal  ports  on  inland  wa- 
terways   (in    the)    :    XII,    R. 
P.    254,    263. 

-  Extension  of  the  West  jetty 

(of  the)   :  XII,  63;  9  —  R. 
P.  346. 
Portsmouth   :   Depth  of    the   port   '. 

XII,  64;  22,  24. 

Portsmouth  (N.  Y.)   :  Depth  of  the 
port  :  XII,  64;  23,  25. 

-  Dry  docks  :  XII,  52;  8  -  53;  18. 
Portugailete-Las    Arenas    (Bilbao)     : 

Transporting  bridge  on  the  Ner- 
vion  :  XII,  103;  6,  8  —  104;  8  — 
105;  18  —  106;  8. 
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POSA,  C.  :  XII,  R,  P.  170. 
Posada    (Sardinia)     :     Bridge    over 

the  torrents  :  XII,  28;  10  —  34;  3. 
Potomac  :  Locks  at  the  Great  Falls  : 

XII,  30;  2  —  39;  28. 
«   Pouilsons    »      (Unload^      cereal 

grains  in  bulk)    :  XII,  73;  31. 
Piles  (system  Gerber)   :  XII,  29;  24. 
POUZYREWSKY,    N.    :  XI£    12;  1,    20 

-  19,  1  -  R.  P.  226,  235. 
Pouzzolane  :  see  Materials. 
Pozzuol-i  (Gulf  of)   :  XII,  97;  1. 
PREAUDEAU  (DE)  :  XII,  31;  11. 
Pregel  :  Cost  of  regulation  (of  the)  : 

XII.  4;  12. 

-  Traffic  (on  the)   :  XII,  47;  3. 
PRIESTMAN'S     automatic      grab-dred- 
ger :  XII,  88;  3. 

PRIESTMAN'S  dredger  and  excava- 
tors :  XII,  81;  11  —  84;  23  —  98; 
8. 

Power  capstans  :  XII.  15:  II  — see 
also  Capstans. 

Preservation  :  of  masonry  dykes  : 
XII,  28;  -2-31;  8,  10. 

—  of  special  cargos  (meat,  butter, 
fruit, x  etc.)  Machinery  :  XII, 
74;  2,  14. 

Pripiat   (The  )   :  XII.  44;  18,  29. 

Propagation  of  the  flood-wave  :  XII, 
3;  15. 

Propeller  .  see  Naval  equipment. 

Propria.no  (Corsica)  :  Construction 
of  a  jetty  :  XII,  95;  25. 

Protection  of  banks  :  XII,  44:  :*1  - 
98;  2,  11,  13  -  101;  5,  6,  9,  12- 
R.  P.  177,  204. 

-  on  the  de  MuraJt  system    :  XII, 

63;  37  -  95;  33  -  98;  2,  11.  L5 
-  R,  P.   372. 

-  Plantations   (for   the)    :  XII,   36; 

3  -  37;  8  -  38;  15,  17,  30  - 
43;  6  —  45;  11. 
-  of  tidal  rivers  :  XII,  38;  13. 
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—  of  undeir-water  scopes.  See  Pro- 
tection of  coasts. 

-  on    waterways    in    Russia     :    XII, 

44:  12,   31. 

—  See  also  Reinforced  rnncrrrc; 
Consolidation  of  banks',  ])>/- 
kes\  Stun I'irorks;  Rerctwmtx. 

Protection  :  of  coasts  :  XII.  98:  -2, 
11,  13,  14. 

-  of  dykes  :  XII.  98:  2..  11,  13,  17. 

See  also  Dyk<'*. 

-  of  foiv  short's  :  XTF.  98:  2,  11,  14, 

16. 

-  of     slopes.     See     Protection     of 

banks. 

Protection  of  tin-  channels  in  the 
United  States  :  XII,  39:  :«>. 

Protection  of  th<>  plankings  by 
means  of  «  Sotor  »  :  XII,  93;  11. 

Protection  of  \VO<M!  against-  teredo- 
worms  :  s<-«'  l'i  / '  iln-imrmx. 

Protection  of  \\-oodrn  pile-.  Sre  T<  - 
/ '  do-worms 

Protective  booms  of  reinforced  con- 
crete in  front  <>f  tlw  flot:<d  shidxjes 
on  tin1  .Manchester  ship  canal  : 
XII.  32;  11. 

Protective    works    on    tho    banks    : 
XII.   28:   7,   12,  16  —  29;  1,  25  - 
30;  »    10,   17-31;  17,  21,  23  - 
33:  i)  -  34;  9,  36  -  37;  1,  9  - 
38;  1  -39;  -  40;  l  —  41 :  l  -  43; 

I  —  45;  1,  10.  18  -  89:  •:>  —  91; 

II  —  R.  P.  291.  See  also  Conso- 
lidation of  the  slopes;  protection 
of  the  .s/o/yrx;  Dyke*;  watorwings; 
facing  o^  slopes. 

Protection  of  the  banks  (dry  :<e- 
nK-nt)  •  XII,  39;  28. 

-  Choice,  of  type  of   :  XII,   36;  4? 

6  -  38;  29    -    40;  5. 

-  Cost    of    various   systems    :    XII, 

38;  —  43;  3  5,  6. 

-  Covering    of    grass    turf     :    XII, 

36;  3  -  37;  9  -  38;  16,  18,  '39. 
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-  Defence  of     banks     by  covering 

with  a  flagging  supported  on 
piies  and  sheet  piling  :  XII, 
36;  5,  G  —  38;  29  —  40;  45. 

-  of  alluvial  rivers  :  XII,  89;  9. 
Protective  works  on  the  banks   :  of 

canals   in    Germany    :    XII,   29;   2 
-  36;  -2,  3  —  37;  1,  8. 

-  of  canailis   in    Holland    :   XII,    36; 

1J  —  43;   1. 

—  of    waterways   in    Belgium    :  Va- 

rious systems  amd  their  cost  : 
XII,  36;  3  —  38;  1. 

-  of  waterways  in   the  United  Sta- 

tes :  XII  28;  15  -  30;  9  — 
36;  4  —  39;  14,  28. 

-  of  Miami  bottoms  (Ohio)   :  XII, 

28;  15  —  30;  9. 

-  of  the  Hennepin  canal   (dry  ce- 

ment)  :  XII,  39;  28. 

-  of   waterways   in    France    :    XII, 

31;  21  —  36;  6  —  40;  1,  4,  5. 

-  of  the  canal    Oise-Marne    :  XII, 

31;  21. 

—  of    waterways  in   Great-Britain    : 

XII,  36;  7-41;  3. 

-  of   the  Weaver    :   XII,  36;    7  — 

41;  3. 
Providence    R.    I.    :    Depth      of  the 

port  :  XII,  62;  7  -  64;  22,  24. 
Puddled  layer  :  XII,  37;  8. 
Puget  Sound,   Wash.    :  Dry      docks 

(of  tho)    :   28;  17  -  30;  14  -  52; 

5  —  53;  18  —  55;  4. 

-  PiU>  use-l  (at  the)  harbour  :  XII, 

28;  17  —  30;  13. 

Pumps  with  vertical!  driving  shafts 
for  graving  and  floating  docks. 
See  Means  for  docking  and  re- 
pairing vessels. 

Putrnp  house  connected  with  the 
Man  chest  or  Ship  canal  :  XII,  28; 

6  —  32;  10. 

Pump  (Sand)  for  discharging  dredg- 
ing :  XII,  32;  11. 
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PULLIGNY  (de)   :  XII,  R.  P.  303,  38£ 

383. 
PUTNAM   :    XII,  110;  1  —  R.  P.  303, 

358. 


walls  :  Construction  (of)  i 
XII,  23;  14  —  28;  4,15,17  —  30; 
9,  20  —  31 ;  1C  —  89;  9  —  90;  9  — 
93;  1,  2,  >8,  11  —  95;  5.  8,  9,  10, 
13,  18,  19,  20,  28,  30,  35  —  96,- 

3,  14,    15  —  98;   2,   9  —  100;   4, 
5,  7,  14,  16,  17,  20,  21,  26  —  101; 

4,  6,  7,  13,  16  —  R.   P.  373.  See- 
also    Concrete;    Reinforced    con- 
crete; Quays;  Piers;  Wharfs. 

—  Concrete  and  reinforced  con- 
crete quay  walls  :  XII,  28; 
16  --  30;  11,  12,  20  --  100; 
8,  17.  26  —  R.  P.  374,  376. 

-  Ivry-sur-Seine    (at)    :    XII,    31; 

22. 

—  on  the  patented  Ravier-Coignet 

system,  erected  at  Dives  (Cal- 
vados) and  at  the  port  of 
Issy  (near  Paris)  :  XII,  31; 
22. 

-  of   artificial   blocks    :  XII,   101; 

4,    13,  15. 

-  with  development   slope    :   XII, 

90;  9. 

-  Ferro-concrete   quay    wall   cons- 

tructed in  the  Roubaix  canal 
by  the  Hennebique  C°  :  XII, 
31;  22. 

-  Cost    (of)    :    XII,    30;    9   —   41;. 

6  —  90;   11  —  95;   19,    20  - 
98;   9  --  100;   22,   28. 

—  in   deep  water    :  XII,   96;  3,   9, 

14. 

-  Cofferdam  for  the  construc- 
tion of  quay  walls  in 
deep  water  :  XII,  100;  22. 

-  being    capable    of    construction: 
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without  stoppage  of  naviga- 
tion and  emptying  of  canals: 
XII,  31;  22,  25. 

-  Foundation    (of)  :    XII,    23;    14 

-  38:    2,    9,    30   --  93:    12. 

—  on    wooden    foundations    :    Xll, 

93;   12. 

-  with    raised   foundations    :  Xll, 

38;   2,   9,   30. 

-  Foundation     (of)    with    wooden 

cribs    :   XII,    100;   7,    16.' 

—  Foundation    on    piKs    and    gril- 

lages :  XII,  100;  7.  9.  17,  21, 
23,  27  --  R.  P.  373. 

-  on   piers  built  dry  by  means  of 

steel  caissons  with  movable 
bottoms  :  XII,  101;  7. 

-  on    concrete    pii  rs     :    Xll,    100; 

22,  26. 

-  on    piers    with    reinforced    con- 

crete      top        construction      : 
XII,   100;   8,    17.   26. 
Platform    Avails    in    the     Tinted 
States  :  XII,  «.  P.  37:; 

—  on    soil    of    slight    resistance     : 

XII.   101:   7. 

-  Wall  of  the  Gowanus  type-  cons- 

tructed in  Brooklyn  :  Xll. 
30;  9. 

Quay*    :    Kstablishmrnt    (of)    :   Xll, 
21;  4,   7,   9,    18   —  22;   20  —  23; 
5,  12,  13  —  236/.s;  4,  8,   12.  l:j  - 
27;    6,    8,     12.     See    alx>     (,'/m// 
walls;  Piers. 

• —  of    reinforced    concrete     :    Xll, 
28;  12,  13,   16  —  30;  9.   13  - 
34;  9,   12  —  96;  5,  8.   £ee  olso 
Reinforced  concrctr. 

—  of     wooden      materials      :     Xll. 

100;    8,   23,   26. 

-  Types  :  XII,  23;  12,   13.  15,   18. 

19. 

Quays    for    unloading    coal    :    Xll, 
73;  33,   34. 
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-  Total    time  worked    per   annum 

(cranes)   :  X1T,  73;  S«,  37. 
Quays    :    for    various   goods    :    total 

time  worked  per  annum  (cranes): 

XII,   73;  28,   3". 
Quay    for    unloading     :    Newcastle 

on  Tyne   :   Xll.    93:    !». 

—  Poiitcl  ago  -euro    (on     the    Po)     : 

XII.   28;   13  —  34;   12. 

-  Porto   Corsini    :   XII,   28:   12  - 

34;   9. 

-  Roma     (on     the    Tiber)     :     Xll. 

28:   13  —  34;    11. 

—  Stigbergskajen     (Gothenburg)     : 

XII.    100;    21. 

<)uanien,  Galf  (of)  :  Traffic  with 
the  i>laml-  'of):  tide  elevation  : 
XII,  58;  1,  11,  12. 

(Quebec  :  Depth  of  tbe  port  :  Xll. 
64;  23,  25. 

Railroad    bridge    over    the     Sl- 
Lawrence       I  liver    (cantilever 
bridge)     .    XTI?    105;     U.     16. 
Queensboro:   Cantilev.  r   brnlge    (of) 
(New    York)     :     Xll.     102;    L>7 
105;  2,   13. 

QI-KIKMM.    :    Xll.    42;    14. 
QUKLLKNXKI    :  XI  1. 62:   1         65:  17 

I?.    1'.    342. 

Queyrii'-,  :  Piers  (of)  at  Bordeaux  : 
Xll.  95;  13,  :;2. 

-  Kailroad     disposition      for     the 

t  ran.-.fer     of     good.-,     unloaded 
(at)    :   XII.   73;    2s.   :j:;. 
^)ilillebeuf     (Line     to     Le     liavn-)     : 
Design    for    transporter     bridgii 
across  the   Seine    :  XII,    106:   24. 
QTIXKTTK    DK    Ixcx'UKMoxT     (Ijaron)     : 
Xll,    11;    5,    10,    21,    22. 

in  :  I'enewal  of  a  hollow  quoin 
in  an  old  lock,  without  stoppage: 
XII,  40;  4. 
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Run  T     :    Ferroconcrete    encorbel- 

ments    carried    out    (by)     :    XII, 

31;  2,  3,  4,  23,   24,  25. 
Rafting    traffic    :    XII,    44;    8,    12, 

18   —  44M.s;    8   --    48;    12    --  R. 

P.  184. 

RAGOCZY  :  XII,  42;  12. 
RAII.TON  (Topham,  Jones  and):  XII, 

96;   8. 

Railway,   L.    S.    W.    ;   XII,    96;   6. 
li  oil  \cays. 

-  Automatic      conveyors,      system 

Hunt    :  XII,   100;   12. 

-  Comparison     between     railways 

and  waterways  :  XII,  36;  5  — 
40;  1   —  41;  8,  33  —  46;  5  - 
48;    1,    3,    8,    11,    14   --   R.    P. 
239,    296. 

—  Competition  between  railways 
and  waterways  :  XII,  41;  2, 
7,  27  —  R.  P.  234,  239,  243, 
259,  264,  266,  270. 

-  Construction  of   canals   by   rail- 

way Companies   :  XII.   41;  3. 

-  Relative    cost    of    shipments    at 

Philadelphia  by  rail  and 
barge,  including  cartage  in 
barge  shipments  :  XII,  21; 
12. 

-  System  of  diverging  lines  instal- 

led at  the  Queyries  jetty,  at 
Bordeaux,  to  clear  away  the 
unloaded  goods  :  XII,  73;  2C, 
34. 

Transfer  of  freight  between 
waterways  amj  railways:  Best 
methods  for  cbmbining,  faci- 
litating and  harmonizing 
(the)  :  XII,  21;  1.  -o,  9,  15, 
16  —  22;  1,  6,  8,  17  --  23; 
1,  3.  6,  8  —  23b/*;  1,  4,  8,  11, 
14,  16  --  24;  1,  4  10  —  27; 
1.  6,  8,  13  —  105;  6  —  R.  P. 
253,  254,  257,  2-63,  272,  389. 
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See  also  Ports;  Inlands  ports;* 
Intermediate  ports;  Terminal 
ports. 

-  Experiments    on    the    traction 

exerced  in  handling  freight 
on  waterways  and  on  rail- 
ways :  XII,  46;  5  --  48;  3. 

—  Operating  arrangements  on  na- 

vigable highways  and  on  rail- 
ways in  Germany  :  XII,  R. 
P.  231, 

-  Historical  over  canals  and  rail- 

ways in  Great  Britain  :  XII, 
41;  2(7'. 

—  Cooperation    of   the   authorities 

in  the  construction  of  instal- 
lations for  facilitating  the 
transfer  of  freight  between 
the  railways  an-d  the  water- 
ways :  XII,  21;  4  —  27;  13. 

-  Railway   ferry   connection   esta- 

blished from  Sassnitz  (Ger- 
many)^ Trelleborg(Sweden) : 
XII,  91;  15. 

-  Connection     between     rail     and 

water  lines  :  French  law  of 
February  >6,  1908,  relative  (to 
the)  :  XII,  21;  3  —  24;  13, 
15.  See  also  Transfer  of 
freight  between  waterways 
and  railways. 

-  Shipment    of     freight     by    rail 

and  water   lines  :  XII,    21;  4, 
10   --   23ft is;  6,    9,    13   --  24; 
4,    15   --   41;    3   — R,    P.    254, 
259,    263,   272,   389. 
-  in  the  United  States  :  Com- 
parison :  XII,   48;  1  —  R. 
P.   296. 
Railway    wagons  : 

-  Capstans  for    (handling)  :   XII, 

74;   13. 

-  Coal   tipplers  :    Hull  :    XII,    74; 

10. 
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-  Liverpool  :   XII,    74;   10,    11. 

-  Power   (of   the)   in  the  Uni- 

ted   States  :    XII,    R.     P. 
326. 

—  Storage   battery   trucks   at   the 

Erie  pier   New   York    :   XIT. 
R.    P.    328. 
Raising    of    sunken    vessels  :    XI 1, 

53;   12. 

Rammer    for    compressing    mortor 
(fine  cement)    for   the  banks   of 
canals  :    XII,  31;   5,   10. 
Ramps     (elevating)  :     XII,    70;    3 

-   72;   3. 
Rangoon    (British   India)    :   Depth 

of  the  port  :  XII,   64;  22,   24. 
Rapids  :  of  the  Goth  a  river   (Swe- 
den) :  XII,  45;  8. 

-  of  the  Niagara  :   XII,    39;  2. 

-  of  the  Ohio  :   XII,    15;   10. 

-  Rock    Rapids    (the)  :    XII,    39; 

10. 

—  of   the   St-Laurent    (Galops    ra- 

pids) :    XII,    79;    15. 

-  of  St-Mary  :   XII,   39;  2. 

—  of    Tenessee  :    XII,    36;    11 

39;  10,  27. 

—  See    also  Cataracts,   falls. 

Raritan  (N.  Y.)  :  Railroad  brid- 
ge over  the  mouth  (of  the)  ri- 
ver :  XII,  102;  28  -  -  105;  19- 

Raritan  and  Delaware  Canal  :  Di- 
mensions of  the  locks  (on)  : 
XII,  39;  26. 

RASPONI  DELLE  TESTE  (Count):  XII, 
34;  7. 

RATHENAU  :   XII,  16;  20. 

Ravenna  :  Canal  (of)  :  Loading 
quays  :  XII,  28;  12  —  34;  10. 

Ravenna  ;  Barrages  on  the  rivers 
of  the  province  (of)  :  XII,  28; 
11  —  34;  8. 

-  Equipment    of    the   port  :    XII, 

34;   10. 
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RAVIDI  :  XII,  59;  5. 

RAVIER  :  Sheet  piling  (system)  : 
XII,  95;  32. 

RAVIER-COIGNET  :  Quay  walls  (sys- 
tem) :  XII,  31;  23. 

RAVIN  :  XII,    73;  38. 

RAYMOND,  C.  W.  (Brig.  Gen.)  : 
XII,  R.  P.  150,  168,  399,  412. 

RAYNER,  F.  :  XII,  46;  1,  7  --  49, 
1  --  R.  P.  295. 

REA   RUSSEL  :    XII,    41 ;    2-i. 

Reconstitution  Act  of  1895  (Great- 
Britain)  :  XII,  41;  39. 

Red   River:   XII,   4;  <7   -      11;    37. 

Red  sea:  XII,  63;  10.  iM  -  65; 
15. 

Refuge.    See    Harbours    of   ref \itjc. 

Regulation      (works).      See      ()}»'ii 

rivers. 
Regulation  of  levels  :    XII,    28;   14 

-  34;    15. 

Regulation    of    rivers:    XII,    1;    8 

"  3;    1,   6. 
REICH,      Rudolf.      Calculations    for 

regulation     uork-,    of    the    Elbe  : 

XII,   3;  20. 
Reiherstieg  (Tho)  :  XII,  91:  9. 

-  Swinging    bridge  on    the  :    XII, 

103;  3. 

Reims:  Foot  bridge:  XII,   31;  23. 

Reinforced  concrete  :  Application 
to  hydraulic  works  (Inland  na- 
vigation and  Irrigation  works). 
See  also  Concrete  :  XII,  23;  17, 
18  —  28;  1  —  29;  1  —  30;  1  - 
31;  1  —  32;  1  —  33;  1  —  34;  1 

-  35;   1   —97;    11  —  R.   P.   273, 
275,   371,   378. 

-  Action    of  :     alkaline     waters    : 

XII,   R.   P.    378. 
-  sewage    waters    :    Protection 
(against    the)  :    XII,    28; 
25. 
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Reinforced   concrete    :   Application 
to  hydraulic  works  (continued)   : 

—  Improvement   of    waterways    by 

use  of  reinforced  concrete  : 
XII,  31;  28. 

—  Imbedded       metal  :      Corrosion 

(of  the)  :  XII,  28;  20,  26, 
27,  28. 

-  Effect  of    electrolysis  :    XII, 

R.    P.    286. 

—  Resistance    of    steel    reinfor- 

cement :  XII,  28;  5  —  32; 
7. 

—  Reinforcement     with    inden- 

ted bars    :   XII,    28;   5   — 
32;   6,   8. 

—  Durability       of       reinforce- 

ment :  XII,    28;  26  —  30; 
23  —  31;  26. 

—  Protection      of    the    metal    : 

XII,   28;   22  —  30;   22,   26 
—  R.    P.   281. 

—  Proportion    of    metal  :    XII, 

31;    13,    14. 

-  Aqueducts    of    reinforced    con- 
crete :    XII,    28;    3,    17,    25    - 
29;  21,   22  —  31;    13,   17. 

-  See  also    Canals  ;  Viaducts  ; 

Conduits. 

—  Inverted  syphons  :   XII,  29;  21. 

See   also  Syphons. 

—  Articulated   works  :   XII,    28;    5 

-  31;  23,  26  --  32;  6,  See 
also  Reinforced  concrete, 
Arches  ( arti  c  ul  at  ed ) . 

—  Advantages    of    reinforced    con- 

crete :  XII,  28;  8,  14,  20,  2U, 
2)5,  26,  28  --  30;  8,  11,  24, 
25  --31;  21,  233  25  —  32; 
11  --33;  1,  8  --  34;  1,  6, 
15  --  R.  P.  2I73-. 

-  Economical         advantages    : 

XII,     28;     5,    14,     16,    20, 
29  —  30;   25  —  31;   2,    28 
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Reinforced   concrete   :   Application 
to  hydraulic  works  (continued)  : 

-  32;  2  —   34;   14,    15  - 
3S;  3. 

-  Canal   troughs:   XII,    31;    17. 

—  Reinforced      concrete      dams    : 

iXII,   28;   4,   7,    11,    16  —  29; 
Ul    --   30;    10,    11    —33;    2  - 
34;  7,   8  —  44fo",s;  6.  See,  also 
Dykes. 

-  Hollow    dams  :    XII,    28;    16 

-  30;   11   —  31;  20. 

—  Reservoir    dams  :    XII,     39; 

22.    See   also   Storage   Re- 
servoirs. 

-  Reinforcement.     See    Imbedded 

metal. 

—  Hooped    concrete  :    Piles     (of)  : 

XII,   28;   11,   13  —  34;  4,   13. 

-  Reinforced    concrete    caissons    : 

XII,  28;  13,  15,  18  —  30;  8, 
16  —  33;  15  —  34;  2,  11. 

—  Water-conducts.        See       Aque- 

ducts; Conduits. 

—  Framed  structure  with  a  crane 

road  :  XII,   28;  13  —  34;  13. 

—  Reinforced    concrete    chimneys: 

XII,    28;    25. 

—  German    Committee    for    Rein- 

forced concrete  :  XII,  29;  6 
—  R.  P.  275. 

-  Composition    (of).    See    Propor- 

tioning. 

-  Consoles.      See     Encorbelments. 

-  Conduits  :    XII,    28;    3,    17,    25, 

27  --  30;  1-6  --31;  13,  14, 
16  —  32;  11.  See  also  Aque- 
ducts. 

—  Cost    of    ferro-concrete    con- 

duits :  XII,   31;   13. 

-  Rigid  joints   and  expansion 

joints:   XII,   31;   16. 

—  Moulding    of    ferro-concrete 

conduits  :    XII,    31;    15. 
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Reinforced  concrete  :  Application 
to  hydraulic  works  (continued): 

• —  Building  of  mass  concrete  : 
XII,  R.  P.  231. 

—  Preservation  of  reinforced  con- 
crete :  XII,  28;  18,  19,  20, 
28  —  30;  22,  25  —  31;  1,  15, 
23  -  R.  P.  274.  See  also 
Durability. 

-  Durability      of       ferro-concrete 

.structures    subjected    to    wa- 
ter  pressures  :   XII,   28;   2  - 
31;   l,   26. 

-  Reinforced        cnncn -te        works 

built  :   on    the  Oonsidere   sys- 
trm  :    XII,    28;   5   —   32;   5,    8 
-  96;   4,    11,    15.    16. 

-  on    the   Hennebique  system  : 

XTT,    28;    &  -      31:    3,    18, 
22,    23    --    32;    9    --    34;    2 
-  93;   tl   -      96;    5,   9,   15, 
18   --  R.    P.    28>6. 
on  tht>  Koenen  system.   (Ex- 
periments   with     test    pie- 
ces  of   reinforced   concrete 
plates)  :    XTT,    29;    1.    ' 

-  on   th»  Mel  an    system    :    \\\ . 

20;    4,    7. 

-  on   the  Monier  system:   XII, 

29;    1       -    31;    1    --    93;    2, 
11. 

-  on    the    Kavier-Coignet    sys- 

tem :    XII.    31;    22   --   95; 
32  —  96;    15.    16. 
—  on    the    Wayss-Freytag    sys- 
tem :    XII,    34;    3. 

-  Cost     of     reinforced     concrete 

structures  :  XII,  28;  4,  10, 
15,  16,  20,  25  —  29;  2  —  30; 
8,  13  --  31;  13  —  34;  3,  5, 
7,  8,  11,  12,  14. 

-  Coal  tip  viaduct  :    XII,   32;   11. 

-  Coaling  staithes  :    XII,    32;    11. 

-  Cylinders    of    /reinforced    con>- 

crete  :    XT1.    28;    6    —   32;    8- 
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Reinforced    nnicretr    :    Application 

to   hydraulic  works    (continued): 

-  Flaggings.    See  Reinforced  ton- 


-  Plates    of    reinforced    concrete. 

See       Reinforced         com-nte 
slabs. 

-  Protection    of    banks:    XII.    29; 

7  —   38;   5,    12,   28?   29.    30   - 
63;  :*7  —  64;  14  —  H.  P.  275. 
See  also  Revetments. 

I  {tin  forced      concrete      dykes    : 

XII,    28;    i:,      -   30;    8. 
-  Cost    (of)  :    XII,    30;    8. 

lleiut'orced  eoiicrete  docks  : 
XII.  28;  1<>  —  30;  11. 

Ifeivi'oived    cnncrtte   slabs:    XII. 
28;    12   —  29;   2.    3,    15.    22   - 
30;    12          31;    1!)     -  33;  6    - 
34;   9   --   35;   5  —   38;   30. 

I'rciport  inning  of  reinforced 
concrete  ingredients  :  All, 
28;  4—31;  13,  14,  15. 

Durability  of  reinforced  con- 
crete structures:  Xll;  28;  2, 
3,  14,  16,  20  —  29;  2  —  30; 
13,  22,  23  —  II.  P.  274.  280. 
284.  See  also  I'n  *>  rriif  ion  of 
Iti'hi  forced  coucrelr. 

-  Locks  :     with      reinforced      con- 

crrtr    structure  :    XII,     28;    7 
29;   8,    9,    11,   22   —  31  ;   24 

-  33;  1,  5.   14,   16.    17  —  35; 
1.   4  —  ,  39;   19  —  R.   P.   275. 

Construction  of  side  walls 
of  minimum  weight  :  XII, 
28;  9  —  33;  5,  13. 

-  Grain    elevators    built    of    rein- 

forced   concrete  :    XII,    72;    5 

-  76;    15. 

-  Wharves  :    XII,    28;    16    -  -    30; 

10. 

—  Boats      of      metal      framework 
bedded      in      concrete    :     XII, 
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Reinforced   concrete    :   Application 

to  hydraulic  works  (continued)  : 

28;  13,   18  —  310;  17  —  34;  13 

-  59;   2  —  82;   14  —  97;   11. 

-  Employment  of   reinforced  con- 

crete to  reduce  the  weight 
of  structures  :  XII,  28;  9  — 
33;  5,  13, 

-  Encorbelments      of      reinforced 

concrete  :    XII,    28;    2    -  -    29; 
12  —  31;   2,   3,   22,    23,    25  - 
73;   .20. 

-  Warehouses  :   XII,   28;  6   —  32; 

2,  5,  9  -  -  R.  P.  327.  See 
also  tiheds. 

-  Maintenance  of   reinforced  con- 

crete structures  :  XII,  96;  5, 
16  —  98;  18. 

-  Experiences   in  the    driving  ca- 

pabilities of  reinforced  con- 
crete piles  :  XII,  29;  7. 

-  Trials     of    reinforced     concrete 

slabs  :    XII,    28;   28  --  29;    1. 

-  Tests  carried  out  on   reinforced 

concrete    works  :    XII,    29;    6. 

-  Inartistic   appearance    of   ferro- 

concrete works  :   XII,    31;  27. 

-  Means     to     render    water-tight 

a   sheet  piling  :   XII,    33;    2. 
, —  Jetties   of   reinforced    concrete  : 
XII,    28;    4,    5,    6,    16   --    30; 
12,    20,    21    -  -   31;    21,    23,    25 

-  32;    2,    5,    8,    12.    See    also 
Piers. 

-  Reinforced      concrete     booms     : 

XII,    32;    12   —  06;   6. 

-  Cracks     in     reinforced     concrete 

structures:     XII,    31;    4,     10, 
16,   .28  —  33;    12   —   35;  4  - 
38;   29   -      96;   5. 

-  Friction      of    gravel     on    ferro- 

concrete  sills:    XI  [.-31;    21. 

-  Galleries    of    reinforced    concre- 

te :   XF[,   28;   3  —  31;   13. 
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Reinforced    concrete  .-    Application 
to  hydraulic  works    (continued): 

—  Freezing    :    action    (of)    :    XII, 

28;  14,   21,  26  —  31;  4  —  R. 
P.    281. 

—  Sheds  of  reinforced  concrete  : 
XII,  76;  18  —  96;  5,  6,  10, 
15  __  100;  23  --  R.  P.  326. 
See  also  Warehouses. 

—  Irrigation    :        Application      of 

reinforced    concrete    to    irri- 
gation   works  :     XII,     28;    17 
-  30;  2,   14  —  35;  1,  5. 

—  Disadvantages      of       reinforced 

concrete  :  XII,   33;   7. 

-  Expansion    joints  :    in    reinfor- 

ced    concrete      revetments 
XII,   31;    19,    21  —   38;   29. 

-  in          reinforced         concrete 

works  :   XTT,    28;    9   —  31; 
16,  2>.Q  —  33;   12,   14,  16  - 
35;    4.     See    also    Division 
of        reinforced       concrete 
masonries. 

-  {Division     of      reinforced     con- 

crete   masonries:    XII,    31;    4 
-    3)3;    14.    See    also    Expan- 
sion   joints. 

—  Metal.     See     Imbedded     metal. - 

-  Methods  of  calculation  of  rein- 

forced   concrete    works  :    XII, 
29;   3   —  32;   5. 

-  Reinforced    walls  :    XII3    R.    P. 

281.    See  also    Quay  W///.S. 

-  Quay  walls  :  XII,  23;   14,  16  - 

28;    4,    13,    15,    16   --    30;    11, 
20  31;    21,    25    -  -    R.     1 

275.    See    also    Quays. 

-  with     ferro-concrete     super- 

structure :    XII,    36;    7    - 
41;    4. 

—  with      a      lower      reinforced 
concrete     sill     :     Xll      38; 


-    -2-2-1 


REI  I 

Reinforced    concrete  :    Application    I 

to  hydraulic  works    (continued):   j 

—  Bank  works.    See  Protection   of 

banks. 

-  Retaining    walls    of    reinforced 

concrete  :  XII,  28;  15  —  30; 
8  —  31;  22  —  32;  9-  —  33;  6, 
14  --  35;  1,  3,  5.  See  also 
Locks  (Side  walls). 

-  Articulated   works  :    XII.    28;    5 

-  28;  21  —  31;  23,  26  —  32; 
6. 

-  Sheeting    Piles.    See    Piles    and 

Sheeting   piles. 

-  Gangways:    XII,    28;    4    --    29; 

11    --   31;    21,    23,    24,    25    - 
32;  11  —  34;  10. 
Tmv paths.    See  Gangways. 

-  Footway     Bridges.    See     Gang- 

ways. 

-  Passage    ways.    See    Gangways. 

-  Landing    stages  :    XII,    34;    10. 

-  Piers  :    XII,    21;    7    -  -    23;    12, 

13,  16,  18,  2.0  --  28;  6,  16, 
20  --  30;  11  --  32;  2,  5,  8. 

—  Piles   and  sheeting  piles  :   XII, 

28;    7,    10,    12,    16,    17,    20,   29 

-  29;    7,    12  r-    30;    10,    11, 
13,  23  —  31;  22  —  32;   11  - 
33;    2,  "5  --   34;   4,    9,    10,    13 
35;   4. 

-  Cost    (of)  :    XII.   30;   11,    12, 

13. 

-  Driving    (of)    :    XII,     29;    7 

-   33;   2   —   34;    4,    13. 

-  Hooped       concrete       piles    : 

XII,    28;    11,    13  —   34;   4, 
13. 

-  Guide   piling  :    XII,    32;    11. 

—  Means  to  render  water-tight 

the     sheet     piling  :     XII, 
33;    2. 

—  Wooden        and        reinforced 

concrete       pile       construe-   I 
tions  for  quays  :   XII,    21;    I 
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li<'inf<>i'<-<'<]    cnncrt'te    :    Application 
to  hydraulic  works  (continued)  : 
8    --    23;    12,    13,    15,    16, 
17  —  28:  16  —  30;  10. 

-  Reinforced        concrete       pillars 

and  colums  :  XII,  30;  10,  12, 
13. 

-  Platform    (Encorbelled)    of   fer- 

ro-concret©  :  XII.  73;  30. 
See  also  Encorbelments. 

—  Reinforced     concrete    pontoon  : 

XII,   28;   6  —  32;   11. 

-  Reinforced    concrete    hridges    : 

XII,  28;  4,  5,  10,  11  --  29; 
3,'  13,  16,  17.  18,  21  --  31; 
24  —  32;  5  —  34;  2,  3,  5,  6. 
See  also  Arched  hridges;  Ca- 
nal viaducts. 

-  Cost    (of)  :    XII,    32;    6    - 
34;    3,    5. 

-  Canal    viaducts  :    XII,    29;    13, 

22  —  31;  10,  19,  26. 
Arched    hridges     of     reinforced 
concrete  :  XII,   29;  2,   14,   18, 
21,    22.    See  also  Gangways. 

-  Quays  :  XII,   28;   12.    13   —  34; 

9,   10,   113    12. 

—  Cast   of    reinforced    concrete 
quays  :    XII,    34;    12. 

-  Wharves.   See  Quays. 

-  Qualities     of     reinforced     con- 

crete :  Xlf.  28;  29  —  31;  25. 

-  R.    P.    284. 

-  Inverts  built  of  reinforced  con- 

crete :   XII,'  28;   7,    8,    25,    29 

-  29;  8,   22  —  31:  13  —  33; 
2,  5,  6,  '7,  8,  13.  15  —  39;  19. 

—  Protection  against  the  ac- 
tion of  sewage  waters  : 
XII,  28;  25  —  31;  13. 

-  Floorings.    See  Inverts. 

—  Reservoirs    of  <  reinforced    con- 

crete : 

XII,  28;  2,  27  —  31;  1,  4,  26 

—  R.  P.  274. 
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Reinforced   concrete    :   Application 

to  hydraulic  works  (continued)   : 

—    Water    tanks.     See    Reservoirs. 

-  Resistance    of    reinforced    con- 

crete : 

—  subjected  to  hydraulic   pres- 
sure   :    XII,    28;    2,    27   - 
31;  1,  26. 

-  to    crushing    Stresses     (Fiotr- 

mula  used  in  calculating): 
XII,    32;    5. 

—  to   friction   of   gravel    :  XII, 
28;  4  —  31;   31. 

-  to  vibration    :  XII,  28;  6  - 

32;    11. 

—  Revetments    of    reinforced   con- 
crete   :   XII,    28;   2,   4,    8,    12 

-  29;   2,   22  —  30;   9  --   31; 
5,    8,   11,    13,    17,    19  —  33;   6 

-  34;   8   —  35;    5   —  56;   13. 
See  also  Reinforced  concrete 

slabs. 

-  of  canal  channels   :  XII,  31; 

17. 

-  of  slopes   :  XII,  29;  3  —  30; 

9  —  31;    17,    19   —  43;  6, 
See  also  Protection  of  banks. 

-  Embankment    facings.    See   Re- 

vetments- 

-  Security  of  reinforced   concrete 

structures   :  XII,  R.  P.,   281. 

-  Ferro-concrete    sills  :    XII     31 ; 

21   --  33;   4. 

-  Reinforced    concrete    syphons    : 

XII,   28;   11,    17  —   30;  16  - 
31;   14  —  34;   7,    14.    See  also 
Aqueducts. 

-  Syphons   for   regulating   wa- 

ter level    :  XII,   28;  1\4  - 
34;    14. 

-  Settlement    of    reinforced    con- 

crete- masonry   :  XII,   28;  8  — 
33;    12. 

-  Roofs   of    reinforced   concrete    : 

XII,    96;    5. 
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Reinforced   concrete   :   Application 
to  hydraulic  works    (continued): 

—  Pipes    of    reinforced     concrete. 

See  Conduits. 

—  Pump  house  built  of  reinforced 

concrete   :   XII,    28;  6    —  32; 
10. 

-  Reinforced     concrete     arches     : 

XII,    28;  4   --  29;   3,    14,   19, 
22   --   34;   2. 

-  Articulated     arches     :     XII, 

29;    19,    21   --    31;   23. 

-  Vaults.  See  Reinforced  concrete 

arches. 
—  in  Belgium  : 

-  Bank  protection     works     in 

reinforced     concrete   :     on 
the    canal   from   Ghent   to 
Terneuzen    :    XII,    38;    12 
-  64;    14. 

-  on   the   canal   from   Brussels 

to   the   Ruppel    :   XII,   38; 
29   --  84;    14. 

-  in  France  : 

-  Review    of    the    position    of 

the  ferro-con crete      indus- 
try in  France  :  XII,  31;  1. 

-  Aqueducts  of  reinforced  con- 

crete   :   XII,    28;   3   —  31; 
13. 

-  Ferro-concrete      trough      of 

the       Ooulon        aqueduct- 
bridge   :  XII,  31;  17. 

-  Dams    of    reinforced    concre- 

te :  XII,  28;  4  —  31;  20. 
-  at  Tancua,  on  the  Bienne 

(Jura)  :  XII,  31;  20. 
—  on  the  river  Tardes(Creu- 

se  Department)    :   XII, 

31;   2O.      - 

-  Reinforced    chape     (plaster- 

ing),:  XII,    31;   4, 

-  Ferro-concrete  conduits   :  at 

the  Champ    (Isere)  hydro- 
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•  Reinforced   cnm-rctc    :    Application 

to  hydraulic  works  (continued)   : 

electrical     works  :XII,31  ;14. 

—  constructed    at    Paris    by 

Tricon  &  Cle  Society  : 
XII,  31;  16  - 

—  executed    at     the    Ponta- 

mafrey  falls  ^French 
Alps)':  XII,  31;  16. 

—  Reinforced    concrete    slabs    : 

XII,    31;  19.  See  also  Be- 
vet  merits. 

—  Ferro-concrete    lock*    :   XII, 

31:   24. 

-  Encorbelments    :  XII,    31:   2. 
22. 

-  executed  at  Nantes:  XII. 

31;    3. 

-  carried   out   in    enlarging 

the  S*  Lazare  railway 
station  in  1'aris  :  XII. 
28;  2  --  31;  2. 

—  Reinforced    facing    in    ram- 

med mortar  for  rendering 
the  rubble  quay  wall.-  wa- 
tertight, at  the  Bise 
1'Assaut  aqueduct  (Mavne- 
Saone  Canal)  :  XII,  28:  2 
-  31;  10. 

—  Jetties     :     carrying       cranes 

and  railway  sidings  :  XII, 
31;   22. 

—  with     retaining    Avail,     of 

the  Soissons  docks(ca- 
nalised  Aisne)  :  XII. 
31;  22. 

—  with        articulated      plat- 

form, constructed  at 
Bordeaux  for  the  State 
railway  :  XII,  31;  23. 

—  Galleries     :     at     Arcueil-Ca- 

cha-n    (near   Paris)    :   XII, 
31;    13. 

—  at  Digoin   (Loire)    :  XII. 

31;  14. 
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concrete  :    Application 
to  hydraulic  works    (continued): 
—  Ferro-concrete  serrening  wall 
constructed  at   the  Set  ton* 
dyke    :    XII,    28;   3   —   31: 
11. 

-  Quay   walls    :    in    the      Rou- 

baix  Canal    :  XII,   31;  22. 

-erected    at    Dives    (<-alv;\- 

dos)    :    XI  [,    31 :    22. 

-  erected    at  Ivry-on-*eine: 

XII,    31;   22. 

-  Retaining    walls    :    XII.    31: 

3,    '2-2. 

—  of  the  Sois-MHis  docks(ca- 
nalised  Aisne)  :  XII. 
31.  -2-2. 

—  Mortal-    wall    constructed    on 

tlie  water  line  of  the  Oise- 
AJarne  Can;.!:  XII.  31:  22. 

-  Articulated  works   :   XII.  31: 

23,    24. 

-  Jetty  const  met  i  d  at    Bor- 

deaux     for     the      State 
I  Jail  way    :    XII.   31:  23. 

-  Covering   of    the   St    .Mar- 

tin   Canal,      in      Pari-*    : 
XII.    28:     I.       -    31:    23. 

—  Gangways     (towpaths)     :     in 

the  tumid*  of  the  Xord 
Canal  :  XI  I,  28;  4  —  31; 
21. 

-  ot  the  Filler,  at  Amiens  : 

XII,    31;    24. 

—  Gangways    at    Lamotte-Bre- 

biere  and  Fouilloy,  over 
the  Somme  :  XII,  31;  24. 

—  Footbridges     :     at     Reims     : 

XII,  31;  23. 

—  over  thei  Midi  Canal,  at 
Toulouse  :  XII,  31;23. 

—  Bridges  :  The  Eguille  bridge, 

over  the  river  Senclre  : 
XII,  31;  24. 
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Reinforced   concrete    :   Application 

to  hydraulic  works  (continued)   : 

-  The    Sursomme    bridge    : 

XII,    31;    24. 
—  Canal    aqueducts    :    at  Lau- 

zan   :  XII,  31;  19. 
-  of  Grand  Beat  :  XII,  31; 
1/9. 

—  Revetments     of      reinforced 

concrete  :  at  the  Carpen- 
tras  irrigation  canal:  XII, 
31;  17. 

of  the  Oule  dyke 
( French  Pyrenees)  : 
XII,  28;  3  —  31;  12. 

—  of       the      Oredon      dyke 
(jj'rench        Pyrenees)         : 

XII,  28;  3  —  31;  12. 

—  of      the      Aubert         dyke 

(French    Pyrenees),  and 
its      breastwork    :    XII, 
28;    3    -       31,    12. 
—  of  the  dyke  of  the  Mou- 
che    reservoir     (Protec- 
tive screen)  :  XII,   28;   2 
-  31;  8. 

-  Ferro-concrete    Reservoirs     : 

XII,   28;   2.  —  31;   1. 

—  Ferro-concrete      sills    :   XII, 

28;  4  —  31;  21. 

—  Ferro-concrete  syphons  cons- 

tructed at  Vaucouleurs 
culvert  :  XII,  31;  14. 

-  Vault     (articuled)     of    rein- 

forced   concrete    over    the 
St  Martin  Canal,     in  Pa- 
ris   :    XII,    28;    4    -  -    31; 
23. 
-  in    Germany    : 

—  Inverted      syphons      on    the 

Ems  Weser  Canal  :  XII, 
29;  21. 

—  Decking  of  the  platforms  of 

the  locks  of  the  Kiel  Ca- 
nal :  XII,  29;  3. 
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Reinforced   concrete    :  Application 
to  hydraulic  works  (continued)   : 

—  Bank  works  of  the  harbour 

at  Ruhrort  :  XII,  29;  7  

R.    P.    275. 

—  Locks    :    at      Henrichenburg 

on  the  Dortmund  Ems  Ca- 
nal :  XII,  29;  9. 

-  at  Meppen  on  the  Dort- 

mund     Ems      Canal    : 
XII,   29;    7 

-  at    Minden    on    the    Ems 

Weser  danal   :  XII,  29; 
12. 

-  on  the  Oder  :  XII,  R.  P. 

2'75. 

—  on    the   Rhine   Herne  Ca- 

nal  :  XII,   29;  12. 

-  Quay  walls  at  Berlin,  Dant- 

zig  and  Stettin   :  XII,  R. 
P.    275. 
-  Canal  viaduct    : 

-  at  Eberswalde  on  the  wa- 

terway  Berlin-Stettin    : 
XII,   29;  22. 

—  over   the  Weser,   at  Min- 

den   :  XIII,  29;  13. 

—  Bridges    over    the    Rhine 

Weser  Canal  :  XII,  29; 
1,3,    17,   18,   21  —  R.   P. 
275. 
—  in  Great-Britain   : 

-  Application      of      reinforced 

concrete  to  works  connect- 
ed with  inland  naviga- 
tion in  Great  Britain  : 
XII,  28;  5  —  32;  3. 
—  Coaling  staithes,  at  Derwen 
taugh,  on  'the  Tyne  :  XII, 
32;  11. 

—  Reinforced    concrete    booms 

in  front  from  the  flood 
sluices  at  all  inland  locks 
on  the  Manchester  Ship 
Canal  :  XII,  32;  11. 
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Reinforced   concrete   :   Application 
to  hydraulic  works  (continued)   : 

—  Jetty   at   Gravesend,   on   the 

Thames  :  XII,  28/6  —  32; 
8. 

—  Warehouses  of  the  Manches- 

ter Ship  Canal  :  XII,  28; 
6  —  32;  9. 

-  Coal-tip    viaduct    at    Sharp- 

ness, at  the  junction  of 
the  Birmingham  and  Glou- 
cester Canal  :  XII,  32;  11. 

—  Reinforced    concrete    bridges 

at  Blackburn  and  Burn- 
ley, on  the  Leeds  and  Li- 
verpool Canal  :  XII,  28; 
5  --  32;  6. 

—  Reinforced!    concrete    War<- 

rington  bridge,  over  the 
Mersey:  XII,  28;  5  —32;  5. 

-  Reinforced  concrete  pontoon: 

XII,    28;   6    --   32;    11. 

—  Pump    houses    of    'tin-    .Man- 

chester Ship  Canal  :  XII. 
28;  6  —  32;  10. 

—  Arch    bridges    of    reinforced 

concrete  at  Sale,  Manche^- 
ter,   over  the  Bridgewater 
Canal,   and    at  Roclulal      : 
XII,  32;  8. 
—  in  Hungary  : 

—  Dam  built  of  reinforced  con- 

crete at  the  mouth  of 
Koros  River  at  Bokeny  : 
XII,  28;  7  —  33;  2. 

—  Look  built  of  reinforced  con- 

crete   at    Bokeny,    on    the 
Koros  River    :  XII,    28;   7 
-  33;  5. 

—  Lock    in  course  of  construc- 

tion   in    one   of   the   bran- 
ches of  the  Danube,   near 
Budapest    :   XII,    28;   9   - 
33;  14. 
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lieinforced   concirti     :    Application 
to  hydraulic  works  (continued)   : 
-  in  Italy   : 

—  Weir  over  a  network  of  va- 

rious rivers  in  the  pro- 
vince of  Ravenna  :  XIT. 
28;  11  —  34;  7. 

—  Reinforced    concrete     barge- 

UM>d  for  transshipping  wa- 
gons on  tlie  lake  of  Iscn  : 
XII.  28;  13  —  34;  12. 

—  Reinforced      concrete      brid- 

:  Bridge  wi'th  several 
spans  over  the  river  Ma- 
gra  :  XII.  28;  11  --  34; 
5. 

-  <(    Resurrection    »   bridge 

over      tho      Tiber,       at 
Home    :    Xir.   28;   10  - 
34;    2. 

-  Bridge   with   a  steel    fra- 

mework, on  the  Fosso- 
Y.'.-i-hio  (  Rt-no)  :  XII, 
28;  11  --  34;  6. 

-  Bridges  over  the   Padron- 

gianus  and  Posada  tor- 
rents,    in     Sardinia      : 
XII,    28;    10    --    34;    3. 
Protection      \\-orks      on      the 
sandy      hank^      along      the 
Candiano     Canal      :      X I  f. 
28;    12  —   34;   9. 
I'nloading      wharves       along 
'the      navigable     canal     of 
Porto  Corsino,  in  the  pro- 
vince  of    Riivenna     :    XII, 
28:    12    --   34;    9. 
-  Revetments      of      reinforced 
concrete    :   XII,    28;    12   - 
34;    9. 

—  Syphons    for    regulating   the 
water   level    :   XII.    28;    14 
-    34;    14. 

—  Syphons    under    the    branch 
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Reinforced   concrete    :   Application 
to  hydraulic  works    (continued): 
of    Ombrone,    in    the    pro- 
vince  of    Grosseto    :    XII, 
28;    11       -    34;    7. 

-  Station  on  the  Tiber  for  un- 

loading  coal    for    the    An- 
glo-Roman      Company       : 
XII,    28;    13   --   34;    13. 
—  in   Russia  : 

-  Lock  on  the  Toura-Tobol  na- 

vigable waterway  (Wes- 
tern Siberia)  :  XII,  35;  1. 

-  Lock   at   the  fluvial   port   of 

Rybinski,  on  the  Volga  : 
XII,  35;  4. 

-  Hetaining-wall    :  XII,   35;   1, 

3. 

—  Irrigation     works,     in     Tur- 

kestan (Distributing  chan- 
nel, revetment  of  slopes 
and  retaining  wall)  :  XII, 
35;  5. 

-  in   Spain    : 

—  Ferro-conorete  conduit  cons- 

tructed at  Albeida  :  XII, 
31;  16. 

-  in  Sweden    : 

—  Shed  constructed  of  concrete 

and  reinforced  concrete, 
at  Gothenburg  :  XII,  100; 
28. 

—  Good  lifts  established  in  fire- 
proof reinforced  concrete 
wells  :  XII.  100;  16. 

-  in  the  United  States  : 

-  Reinforced  concrete  dyke,  at 

S*  Joseph,  Missouri   :  XII, 
28;  15  —  30;  8,    28. 
—  near  Fort  Riley,  Kansas  : 
XII,    28;    15    --   30;    8, 
28. 

-  Hollow     reinforced    concrete 

dams    at    Azisoohos,    Ran- 
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li<  i  n  forced   concrete    :   Application 

to  hydraulic  works  (continued)   : 

geley    Lakes,    Maine,   and 

at    Colliers ville.    N.    Y.     : 

XII,   28;  16  —  30;  11,  29. 

—  Breakwater     at    Milwaukee, 

Wisconsin,  with  reinforced 

concrete  caisson  :  XII,  89; 

9  —  94;   9. 

-  Reinforced  concrete  pressure 
pipe,      Umatilla      Project, 
Oregon    :    XII,    28;    17    - 
30;  16,  30. 

-  Wharf  at  the,  U.  S.  Naval  Sta- 

tion, Olongapo,  P.  I.  :  XII, 
28;  16  —  30;  10,  20. 
• — i  Reinforced  concrete  retaining 
wall  of  the  Champion  Coated 
Paper  Company  along  the 
Ohio  River  at  Columbus, 
Ohio  :  XII,  28;  15  --  30;  8, 
28. 

-  Bank    protection  :    XII,    28;    15 

-  30;  8. 

-  Reinforced     concrete     embank- 

ment protection  of  Beech- 
mont  Avenue  across  Little 
Miami  Bottoms,  Cincinnati, 
Ohio  :  XII,  28;  15  --  30;  9. 
28. 

-  Reinforced       concrete       syphon 

over    Simms   Creek,    Sun    Ri- 
ver   Project,    Montana  :    XII, 
28;   17  —  30;  16,   31. 
Reinforced   concrete    :   Application 
to     maritime     works.     See     also 
Concrete  :  XII,  23;  13  —  28;  15, 
16  —   29;   7  —  30;  6,    11   --    59; 
2 •—  63;   37  —  89;  1,   4,    6,   8,   9. 
10,    11,    19  —  90;   1,   4,   9,   18    - 
91;   1   --  93;   1,    2  ~-  94;    1,   9  - 
95;  5,  6,  9,  11,  13.   15.  22,  23,   27 
-  96;   1,   4,   5,  6,   9,   11,    15,   16, 
18,   20  —  97;  3,    11   —  98;   1,    2, 
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If <'i» forced    concrete    :    Application 

to  maritime  works  (continued)    : 

6,    8,    10,    11,    13,    14,    16,    18,    19 

-  100;  8,   10,   16,   17,  23,  26,   27 

R.     P.     274,     276,    279,    36-8, 

369,  370,  371,  372,  373,  376,  379. 

—  Frost  :    Action     (of)  :    XII,    89; 


13  —  R.    P.   280,   372,    377. 
Sa    water:    Effect    (of):    XII, 
28;    19  —  30;   21   --  53;    3,   4 
-    89;    7,    11,    13,    18   --    90; 
18,  19  —  97;  12  —  98;  2,  10, 
13,    18,    19,    22,    25   --   R.    P. 
280,    369,   370,    372,    376,    377, 
378. 

Protection       of       reinforced 
concrete    from    'the    action 
of  sea  water  :    XII,   89;   9, 
10,    15,    16    -  -    95;    35    - 
97;  13,   15  —  98;  25. 
—  Addition    of    trass    or    pozzuo- 
lanas     to    the     mortal-  :    XII, 
89;    12,    1:8    --   97;    11,    14   - 
98;    10,    21,    22,    23   -       U-    P. 
:J71,  372,  375.  See  also  Struc- 
tural Materials. 
Application  :     to    the    construc- 
tion   of    tunnels    under  %water- 
\\ays.   See  also  Tim  mis. 

-  to    shore    protections  :    XII, 

R.  P.  372.  See  also  Shore 
in-<ifrrti<nix:  constructions 
on  the  de  Muralt  system. 

-  to  breakwaters  :   XTT,  89;    4, 

6,  8  —  94;  9  —  98;  6  Siee 
also  Brcnl.-H-iiti'i-x. 

-  to    jetties  :     XII,     89;    8    - 

90;  1,8  --  93;  2  —  95;  6, 
22,  23,  29,  35  -  -  R.  P. 
372,  376,  377,  378.  See 
also  Jetties. 

-  to   sea  walls  :   XII,   89;   8,   9 

-  94;  9  —  R.  P.  371,  376. 
See  also  Pi  era;  Sea  walls; 
Wharves. 
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f   :    Application 
to   maritime  works    (continued)  : 
Stagings      of      reinforced      con- 
crete :   XII,  28;   16   —  30;    12 
-    95;    5,    9,    13,    27,    28,    29, 
30,  31.  32  —  96;  5  —  98;  2,  8. 

-  Cost    (of)  :    XTT,   95;    29,    30, 

31,   32. 

-  Wharves    Sec-    SfiKjhifjs. 

—  Reinforcement.     S;  e    Imbi •<////-./ 

iin'tnl . 

-  Re-inforeed-eoncrete      protective 

booms  :    ME.    32;  11  —  96;  6. 

-  Imbedded      metal    :       Adhesion 

between   concrete   and   metal  : 
XTT,   89;  15,  16  —  96;  16,  20. 
Preservation    of   corrosion    : 
XII.    28;    20   -      30;    22  - 
89;    7,    11,    15,    16,    H7    - 
95;    36   --    97;    11,    12,    14 

98;    13,    19,   24. 
Kniployment      of      expanded 
metal    ami  steel  wire  mesh 
work  :    XII.    95;    11,    33   - 
96;    16. 

-  Expansion   of  steel    and  con- 

nete  :     XII,     96;    19. 

-  Trials      of    various      systems 

of      reinforcement  :      XII, 
91;   16. 

Percentage       of       reinforce- 
ment :     XII,     95;    27,    28, 
29,   30,   31,   32  —  96;  4. 
-  Maximum     work  :     XII,     90; 

10  —  96;    4  --  100;    9. 
Advantages    of    reinforced    con- 
crete :  XTI,  89;    10,  19  —  96; 
20,  20.  —  97;  11. 
.  —  of     various     systems  :     XII, 

96;    15,    16. 

—  of     economic     order   :     XII, 
89;   7  —  96;   21  —   118;  20 
-    R.    P.     372,    373,    374, 
377. 
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Reinforced    concrete    :   Application 
to  maritime  works   (continued)  : 

-  Floating    barrage   of   reinforced 

concrete  :  XTT,  89;  9  --  95; 
35. 

-  Bonded   concrete  :    XII,    95;   27, 

28,    29. 

-  Hooped    concrete.    See    Bonded 

concrete 

-  Block  for  anchorage  of  a  moor- 

ing :  XII,   95;  34. 

—  Cellular  blocks   for  breakwaters 

and  jetties  :  Building  and 
setting  :  XII,  97;  4,  6. 

—  Blocks     made     of    cement    and 

sand  :  XII,    R.   P.   376. 

-  Caissons  of   reinforced   concrete 

for  breakwaters,  jetties  and 
seawalls  :  XII,  89;  4,  7,  8,  9 

-  90;    19    —  91;    7  —  93;   2, 
3,   8  —  9*;  9  —  95;   5,    6,   7, 
11,    22,    34,    35   --    96;    6    - 
97;   4  —  98;  6  —   R.    P.   372, 
373. 

-  Building    and    sotting  :    XII. 

90;  19  —  93;  3,  8  —  97;  4, 
•6. 

-  Cost    (of)  :    XII,    90;    20.    ' 

-  Moles.       See      Application       to 

Breakwaters,  Jetties,  Sea- 
walls.. 

-  Dry    docks     of    reinforced    con- 

crete :  XII,  R.   P.   3174. 
—  Columns  of   reinforced   concrete 
for     foundation     of    wharves 
and    jetties  :    XII,    96;   4,    18. 

-  Composition    of    the    concrete    : 

XII,   89;  11,   12  —  90;   19,   20 

-  96;  4,   6,    16,   19  —  97;   12 

-  116;   20. 

-  Preservation  of   reinforced   con- 

crete in  harbor  works  :  XII, 
89;  1,  7,  11,  19  —  30;  19,  20 
—  93;  2  —  95;  35  —  97;  12. 
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Ibeinforced   concrete    :    Application 
to  maritime  works  (continued)    : 
14  —  98;  2,  20.  22,    23,  25  - 
R.   P.  275,  276,  279,  368,  37,5. 

-  Considerations  in  favour  of  the 

use  of  reinforced  concrete  : 
XII,  96;  20. 

-  <-xmsoles.       See    Enoorbelments. 

-  Constructions     on   the  de    Mu- 

ralt   system  :   XII,   63;    37   - 
-  95;  33  —  98;  2,   11,   13,   15 

-  R.    P.    372,    373. 

-  Cost      of      reinforced      concrete 

structures  :     XII,     90;    10    - 
95;   29,    30,    3U,    32,   33   —  98; 
23  -        116:    2O.    See  also   Ad- 
vantages  of   economic   order. 

-  Cribs  :  XII,  89;  4  —  R.   P.  373. 
— .  Landing    piers  :    XII,    89;    8,    9 

-  90;   19  —  96;  4,    9,    11,   15, 
16,    18. 

-  Jetties.   See  Landing  piers. 

-  Wharves.    See  Landing  piers. 

-  Protection    of    banks    and    fore 

shores  :   XII,   89;    9   —  98;   2, 
11,    14,    16,    17   --   100;   23   - 
R.    P.    372.    See    also   Revet- 
ments. 

-  Slabs    of    reinforced    concrete    : 

XII,  23;  13,  18  —  98;  8,  11, 
13,  15,  16,  18  --  100;  17.  See 
atlso  Platforms;  Revetements. 

-  Expansion     of    reinforced    con- 

crete :    XII,    96;    19. 

-  Docks  of   reinforced    concrete    : 

XII,   28;   16  —  30;   11. 

-  Dry  docks  :  XII.  R.  P.  374. 

-  Floating  docks  :   XII,   59;   2. 
—  Proportioning     of     the    mortar 

ingredients.  See  Composition 
of  reinforced  concrete. 

-  Durability     (of)  :    XII,     89;    7, 

11,    14,    16,    17    --   95;    35   - 
96;    17.    See    also    Preservation 
of  Reinforced  concrete. 
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Reinforced   concrete    :   Application 
to  maritime  works   (continued)  : 

—  Sewers  of    reinforced    cement    : 

XII,   90;    19. 

-  Encorbelments     (of)  :    XII,     95; 

31. 

—  Groynes   for   coast   protection    : 

XII,    89;    9   —   98;    2,    14,    16, 
17    --  R.    P.    3173. 

-  Experiments    relative  :    to    the 

resistance   of    concrete  :    XII, 
98;    19,    20,    22. 

-  to   the   addition   of    trass   or 

pouzzolanes    to    the    mor- 
tar :    XII,    98;    21 
—  to  the  effect   of  sea    water    : 
XII,    28;    19    -       29;    7    — 
30;   21. 

-  Tests.   See  Experiments. 

—  Stagings  of  reinforced  concrete: 

XII,    28;    16    —30;    12    --   95; 
13,   27,    28,   29,   30,   31,    32   - 
98;    2,    7,    8. 

-  Cost    (of)  :    XII,   95;   29,    30. 

-  Cracking   (of)  :   XII,   95;   35  — 

96;   5,    20. 

Pile  -  foundations  surrounded 
and  shrouded  by  columns  of 
reinforced  concrete:  XI  1.96; 
4,  18. 

-  Expansion   joints  :  XII,   95;    32 

-  96;   20. 

-  Stringers  of  reinforced  cement: 

XII,    97;    3. 

-  Metal    (Imbedded).    See  Imbed- 

ded Metal. 

-  Reinforcement.    See     Imbedded 

Metal. 

Mixing  and  placing  concrete  : 
XII,  89;  7,  11,  12,  14,  15, 
17,  18  —  96;  16,  17,  20,  21 

-  97;    12,    14   --    98;    22,    23, 
24,  23  —  R.  P.  373,  375,  37-6. 

-  Piers    of    reinforced    concrete    : 

XII,  28;  16,  20  —  30;  11,   13, 
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Reinforced   concrete    :   Application 
to  maritime  works  (continued)    : 
19,    22,   23.    See  also  Stagings 
of   reinforced   concrete. 

-  Quay    walls     of    reinforced   con- 

crete:'XII,   23;   13  —  28;   15, 
1«3,    L7    -  -    30;    11,    12,    19    - 
31:    22    --   89;    9   --    90;    9  — 
93;    11    --   95;    5,    13,    18,    30, 
35  96;    4,    5    --    98;    9    - 

100;  s,  27   —  R.    P.   373,  376. 
See   also    (Judys. 
constructed      with     sinking- 
boxes    of     reinforced    con- 
«  iei,.  :     XII.     93:    2,     6    - 
95;   5,   35. 

Retaining    \valls  ;     XII,    95;    15^ 
34. 

-  Sect     piling.      See      Piles     and 

sheeting  piles. 
Stone   works  :  XI f,    95;  33.   See 

also    I'rntcttion    of   banks. 
Piles    and    shooting  piles  :    XII, 
23;    13   --   28;    16,    17    -  -    30; 
12,    13  —  89;   17  —  93;   2  - 
95;    9,    27,    29,    31,    33,    36   - 
96;  4,  o,   12,  15,   16,   18  —  98; 
9,    10,    16,    18    --    100;    27    - 
R.    I'.   378. 

-   98;   10   -      100;   27. 
I'il-.  -<!ri\\  in<^     :    XII.     35;    2i7', 
28,    20    -  -    96;    12,    16,    19 

-  Trial   of    various   systems    of 

reinforcement  :     XII,     9G; 
16. 

-  Manufacturing     and     hancf- 

ling  :   XII,    96;    16,    17. 

-  Sheet    piling    of    the    system 

Ravier  :    XII,    95;    32. 

-  Bonded    piles  :    XII,    95;    27, 

28,   29. 

-  Pile  protection   by  means  of 

surrounding    concrete    co- 
lumns :    XII,    96;   4,    18. 
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Reinforced    concrete  :    Application 
to  maritime  works    (continued)  ; 

-  Pugging  of   the  concrete  :   XII, 

95;   36. 

-  Lighthouses   of    reinforced    con- 

crete :  XII,  98;  1,  7  --  110; 
3  --  116;  19,  20. 

-  Floors   of   reinforced   concrete    : 

XII,  90;  4.  Sre  also  Plat- 
forms. 

-  Platforms     of     reinforced    con 

crete  :  XII,  89;  9  -  -  90;  9, 
18  --  95;  15,  30,  31,  32,  34 

-  96;  4,    5,    11  —  98;  10,   11 

-  100;   8,    10,    17,    23  —  106; 
20. 

-  Cost    (of)  :    XII,    90;    10    - 

95;    32. 

-  on  the  de  Muralt  system  (in 

substitution       of       fascine 
mattresses)  :    XII,    98;    11. 

-  Posts    of    reinforced    concrete    : 

XII,   95;   31. 

-  Protection    from    the    shock    of    j 

berthing   vessels  :   XII,    89;    9    I 

-  96;  17, 

—  Quays   built  of   reinforced   con- 

crete :  XII,   23;   13  —   28;   17 

-  30;   13  —  95;  30  --  96;  9, 
15. 

-  Cost   (of)  :   XII,    95;  31,    32. 

-  Quality  of  the  cement  in  mari- 

time works  :  XII,  98;  20.  See 
also  Structural  materials  : 
Cement. 

-  Decks    of    reinforced    concrete. 

See  Platforms. 

—  Patent     systems     for    applying 

reinforced  concrete  :  XII, 
96;  15. 

—  Revetments  :    for   sand    dunes    : 

XII,    89;    9   —   95;    29,    33. 

-  for    banks  :    XII.    89;    9    - 

95;    11,    29,    33,    36    --   98; 
11. 
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Iteinforced  concrete  :  Applications 

to   maritime  works  (continued)  : 

—  on     the    de    Muralt    system; 

advantages:    XII,    98;    11, 

13. 

-  Resistance     of     concrete  :    XII, 

98;  20,    21. 

-  hardened    in    a   moist   atmo- 

sphere before  being  used  : 
XII,  98;  10,  20,  .22,  25. 

—  to  compression  :  XII,  86.  16. 
--  to  fire    :  XII,   96;   6. 

-  Security    of    reinforced    concre- 

te :  XII.   89;  10,   17  —  96;  20 

-  98;  23,  25. 

-  Permissible  stress  for  the  rein- 

forced  concrete  :   XII,   90;    10 

-  96;   4  —  100;   9. 

-  Tunnels  of   reinforced   concrete: 

XII,    103;    12.    See    also    Tun- 
nels. 

-  in    Africa    (Western)  : 

—  Jetty         constructed         with 

blocks    of    reinforced    con- 
crete :    XII,    R.    P.    372. 
—  in  Canada  : 

.  —  Pier  on  concrete  piles  at 
Halifax,  Nova  Scotia  : 
XII,  R.  P.  .376. 

-  in    Denmark  : 

-  Construction  of   a   quay-wall 

on  a  soft  .ground  by 
means  of  sinking-boxes  of 
reinforced  concrete,  at 
the  harbour  of  Norre 
Sundby  :  XII,  89;  9  - 
93;  2,  6. 

-  Construction   of   a  quay-wall 

and  a  pier-head  of  rein- 
forced concrete  at  the 
harbour  of  Elsinore  :  XII, 
93;  2. 

-  Construction   of   breakwaters 

with    reinforced    concrete 
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lleinfoi  <•<'(!    f<mcr<'t<>    :    Application 
to   maritime  works   (continued)  : 
caissons    at    Vompor    and 
Hanstholm    on     the     West 
Coast    of    Jutland     :    XII. 
89;   s  —  93;   2.    3. 
-  in    F  HI  ncf    and    Colonies    : 

-  in    Al</eria  :   Applications   of 

reinforced    cement    in    sea 
•water  :   XII,    90;   1,    18. 

-  Wliarfs      with      floor      of 

reinforced    cement,    at 
Mostaganem     and     Te-   i 
nes  :  XII,  90;   18. 

-  Sewers   of    reinforced    ce- 

ment built  under  the 
wharves  of  the  port  of 
Agha  :  XTT,  90;  19. 

Keinfom  d  concrete  plat- 
form i  stalilished  at 
the  Djkljclli  jetty,  to 
allow  the  movement  of 
a  tit. -in  :  XI!  Sfl;  I  -. 

K\t elision  of  the  landing 
at  Dellys,  by  means  of 
caissons  of  reinforced 
cement  :  XII,  90;  19. 

Reiniorerd  concrete  floor 
at  the*  Djidjelli  jetty  : 
XII,  90;  4. 

-  Apron    of    sidero    cement 

built  along  the  North 
quay  of  the  Al  Djefna 
pier,  at  Algiers  :  XII, 
90;  9,  18. 

-  in    France    : 

-   Applications,  :     to    stag- 
ings,     landing     berths, 
jetties,         foot  bridges    : 
XII,     95:    o.    -3,    9,     13, 
27,    29,    30,    32,   34. 
—  to    breakwaters,    dy- 
kes and  .stoneworks  : 
XII,   95;    7,    33,   34. 
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]{f'hif<n-ce<l    conci-cft-    :    Application 
to  maritime  works  (continued)    : 

-  to    quay-  walls  :     XII, 

95;    5,    28,    30,    35. 

-  to   protection   of    sand 

dunes  :    XII.     89;    9 

-    95;    29,    33. 
Stagings  :    at   port    Saint- 
Louis    on     the    Rhone  : 
XII.    95;    28,    31,    35. 
at    Boulogne    (Staging 
«  du   Centre  »,    «  du 
Holland  .)   :  XII,  95; 
5.   28,  32, 

-  at   Havre   and   Toulon 

(Designs)      :        XII. 
95;    32. 

-  of   Lestonnat.    at    Bor- 

deaux :   XII,   95;   31. 

-  of    Queyrirs.     at    Bor- 

deaux :   XII,   95;   15, 
34. 

^  of  Kisban  at  Dun- 
kirk :  XII.  95;  27, 
29. 

-  of    Hourdel  :    XII,    95; 

2R,    31. 

-  along  the  quays  of 
the  right  bank,  at 
Nantes  :  XTT,  95; 
13,  28,  30. 

-  Landing      stages      of    the 

sea  quay  at  Dunkirk  : 
XII,  95;  27,  29. 

-  Floating  barrage   for  the 

Petroleum       Basin       at 
Calais  :    XII,    89;    9    - 
95;    35. 

-  Block     for    anchorage    of 

a  mooring  at  Marseil- 
les :  XII.  95;  34. 

-  Surrounding       dykes      of 

the  new  harbour  works 
at  Havre  :  XII,  95;  7, 
33. 
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Reinforced   concrete    :    Application 
to  maritime  works  (continued)   : 
New  jetties  of  Dieppe   : 
XII,   95;  6,   22. 
—  Quay    wall    at    Dieppe    : 
XII,  95;  5,  35, 

-  Stonework       along       the 

coasts  of  Pas  de  Calais 
to  Berck  and  to  Wi- 
mereux  (Pointe  aux 
Oies)  :  XII,  95;  33. 

-  Piles    and   sheet    piling    : 

of  the  jetties  for  pro- 
menades at  Arcachon; 
preservation  :  XII,  95; 
35. 

—  on  the  Sands  of  Olon- 
ne;  preservation  : 
XII,  89;  1.7  --  95; 
35. 

-  Quays  :      of      La      Roche 

Maurice,    at    Nantes    : 
XII,    95;    13,    28,    30. 
-  Western    and    North- 
ern    quays     of    the 
Loubet      Basin,      at 
Boulogne  :  XII,     95; 
28,   32. 

-  Protection     covering    for 

sand      dunes      at      the 
Pointe    de    Grave    (Gi- 
ronde)  :    XII,    89;   9   — 
85;.   29,    33,    3-6. 
-  in    Greaf -Britain  : 

—  Applications  :  to  quays, 
sheds  and  wharves  :  XII, 
96;  5,  6,  9,  10,  11,  15. 

-  to    jetties  :    XII,     96;     4, 

5,    6,    11.    12,    16,    18. 

—  Timber    jetty     reconstructed 

in    reinforced    concrete    at 
Plymouth  :    XII,    96;    11. 

—  Jetties  :    at    Northfleet    near 

Gravesend  :     XII,     96;    5. 
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lieinfo>rced   concrete    :   Application 
to  maritime  works  (continued)    : 

-  Armoured    concrete    jetty 

built  at  Thames-Ha- 
ven :  XII,  96;  4,  15, 
1-6. 

—  Cattle  wharf  on  Prince's 
jetty,  at  Liverpool  : 
XII,  96;  5. 

-  Jetty   of    reinforced    con- 

crete caissons  sat  -lr- 
lamlocks,  Manchester  : 
XII,  96;  6. 

-  West      pier      at      Newhaven 

harbour,  Sussex  :  XII,  96; 
11,    12. 

-  Quay   at  the   port  of   Parks- 

ton    (Harwich)    :    XII,   96; 
15. 

-  New  coal  staith   at  Derwen- 

thaugh    :    XII,   96;    9. 

-  Treble-storey     shed     in     the 

Sandon     dock,     at     Liver- 
pool   :   XII,   96;   5. 

-  Transit    sheds    of    the   Man- 

chester   Ship    Canal    Com- 
pany :  XII,  96;  6. 

-  Transit    sheds    and    granary 

at   Bristol   harbour    :    XII, 
96;    10. 
-  in  Italy  : 

—  Construction  of  a  new  break- 
water, built  of  cellular 
blocks,  in  the  port  of 
Naples  (Granili  break- 
water) :  work  yard  and 
setting  of  the  blocks:  XII. 
89:  9  —  97;  1,  4  —  R.  P. 
371. 

—  Floating  dock  of  ferro- 
concrete proposed  for  the 
port  of  Venice  :  XII,  59; 
2. 

-  Ferry-boats   on    Lake    Iseo    : 

XII,   34;    14   —  97;    11. 
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lleiuforcerf   concrete    :    Application 
to  maritime  works  (continued)    : 
—  in  Netherlands  : 

-  Improvement    of    the    break- 

waters of  the  fishing  port 
of  Scheveningen  :  XII, 
98;  6,  20,-  22. 

-  Application    to    the    protec- 

tion of  banks  and  fore- 
shores :  XII,  98;  2,  11,  14, 
16,  17. 

-  Constructions      on      the      de 

Muralt  system  :  Kevet- 
ment  of  banks;  raising 
of  embankments;  recons- 
truction of  a  groyne;  sub- 
stitution of  reinforced 
concrete  for  fascine  mat- 

«s    :    XII,    63;    37    - 
95;    33    -  -    98;    2,    11,    13, 
15. 

-  Groynes    for    the   defense   of 

the  Northern  coast  of 
Holland,  of  island  Vlie- 
land  and  of  island  Texel  : 
XII,  89;  9  --  98;  2,  14, 
16,  17. 

-  Open    wharf    at    the    fishing 

port  of  Ymuiden  :  XII, 
98;  2,  7. 

-  Foundations  of    a    quay  wall 

at  Vlieland  :  XII,  98;  2, 
9,  20. 

-  Sea    wall    on    the    island    of 

Urk  (Zuyderzee)  :  XII, 
98;  2,  17. 

Reinforced     concrete     light- 
house   :    at   the    mouth   of 
the   Ysel  :    XII,    98;    2,    7. 
-  at      Westhoofd       (Inland 
Goeree)   :  XII,   116;  19. 
-j  in  Sweden  : 

—  Applications  of  reinforced 
concrete  at  the  harbour 
of  Gothenburg  : 


concrete    :   Application 
to  maritime  works  (continued)    : 

-  Shore  works   at    the  fish- 

ing harbour  :  XII, 
100;  23. 

Quay  walls  with  concrete 
pier*  and  reinforced 
concrete  slabs  :  XII, 
100;  26. 

-  Quay   wall  with  pile-founda- 

tions and  reinforced  con- 
crete plateform,  protect- 
ed from  the  attacks  of  bo- 
ring worms  by  a  concrete 
sheet  piling  :  XII,  100;  27. 

-  Application*     <;f     reinforced 

concrete  at  the  harbour 
of  Stockholm  : 

-  Construction    of    a    quay 

wall  with  free  standing 
piers  and  reinforced 
concrete  top  structure: 
XII.  100;  8,  17 

-  Construction    of    quay    walls 

in      grilla.ge      foundations, 
with      reinforced      concrete 
covering   :  XII,  100;  9,   10. 
Construction  of  a  reinforced 
roiirr.  te     viaduct      :     XII, 
100;    16. 
in    tie    r  nit  I'd    State*    : 

-  Experiments     made     at     At- 

lantic City,  N.  J.,  to  de- 
termine  the  effect  of  sea 
water  on  reinforced  con- 
crete :  XII,  28;  19  —  30; 
21. 

-  Quay  Avail  in  the  Navy  Yard 

at  Key  West,  Florida  : 
XII,  28;  16  --  30;  12. 

-  Reinforced     concrete     works 

in  Long  Island  Sound; 
corrosion  of  the  reinfor- 
cement :  XII,  23;  28. 
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Reinforced   concrete    :   Application 
to  maritime  works  (continued)   : 

-  Boardwalk  at  Atlantic  Oity, 

X.  J.  :  XII,  28;  16  —  30; 
12. 

-  Pier  of  Atlantic  City,  N.  J.; 

corrosion    of    the    reinfor- 
cement   :    XII,    28;    20    - 
30;   22. 

-  Pier      constructed      in      San 
Francisco  Harbor   :  XII,  28; 

17   —  30;   13. 

-  Method  of  constructing  forms 

for  reinforced  concrete 
piles.  Navy  Yard,  Puget 
Sound,  Washington  :  XII, 
28;  17  -  -  30;  13. 

-  Reinforced      concrete     sheet 

piling,  Navy  Yard,  Tibu- 
ron,  California  :  XII,  28; 
1)7  --  30;  13. 

-  Sea     wall     with     reinforced 

concrete  sheet  piling,  con- 
structed    in     the     Norfolk 
Navy    Yard  :    XII,    28;    17 
-  30;  IS. 

—  Bulkhead  with  reinforced 
concrete  sheet  piling  at 
Cape  Charles,  Va.  :  XII, 
28;  17  —  30;  13. 

-  Reinforced       concrete       dry 

dock    N°    2,    Navy    Yard, 
Pugot  Sound, Washington  : 
XII,   28;   17   —   30;   13. 
Remnant,    J.    F.    :   XII,    41;   25. 
Removal  of  rock  under  water.   See 
Means  for  removing  rock  under 
water. 

Rendsbourg    :   Swinging   bridge  on 
the  Baltic    Canal    :   XII,    102;    6 

103;  4. 
Remnie    :    Floating    dock    (of   the) 

system    :  XII,   52;  13  —  57;  5. 
Reno   :  Regulation  works  (of  the): 
XII,  34;  6. 
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I   Repairing  vessels.  See  Means  (for). 

I    Republican  River    :  Ferro-concrete 
dyke   at    Fort  Ri-ley    (on   the)    : 
XII,  28;   16  —  30;  9. 
Reservoirs.  See  also  Barrage-reser- 
voirs. 

-  dykes   :  XII,  31;  6,   8.   See  also 
Dykes  for  reservoirs. 

-  for  water  supply  of  canals  and 

improvement  of  waterways  : 
XII,  28;  6  —  32;  9  —  39;  20 
44;  20.  See  also  Canals;  Open 
rivers;  .Improvement  by  re- 
sorvoirs. 

I  —  of  reinforced  concrete  :  XII, 
28;  2  .--  31;  1,  5,  27-  See 
also  Reinforced  concrete. 

-  use    of    concrete    for    reservoir 

dykes    :   XII,   28;   2  —  31;   5. 

I    Reservoirs     :    Delta    reservoir     for 

water  supply   of   the  New   York 

State  barge  canal    :  XII,   5;   19, 

20  —  30;   6. 

-  of     Alen90ii      (reinforced     con<- 

crete)    :   XII,    31;    26: 

-  of  Charmes  :  Capacity  (of  the): 

XII,    31;   8. 

-  of    La    Bouillouse    :    Apparatus 

to  make  masonry  watertight  : 
XII,   31;    11. 

— .  of  Liez  :  Ferro-con crete  «sy- 
phoiis  to  fill  (the)  :  XII,  31; 
14. 

—  of    the    Mouche    :    Making   ma- 

sonry   watertight    :    XII,    28; 
2   —  31;   8. 

-  of  Pvrenees  (France)   >  Dykes   : 

XII,   28;  3  —  31;   11. 

—  of_Villegusien  :  Capacity  :  XTT, 

31;  8, 

-  of     the     Mississippi  :     Cost    (of 

the)    :   XII,   39;   31. 

-  Description      (of      the)     :     XII, 

39;  21,  22. 
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Resurrection  bridge  over  the  Tiber 
at  Roma  :  XII,  28;  11  —  34;  2. 

Retaining  walls  :  Construction 
(of)  :  XII,  28;  15,  16,  17  —  30; 
6,  8  --  31;  3,  18,  21  —  95;  6, 
15  —  98;  8.  See  also  Concrete; 
Beinforced  concrete. 

—  with      ferro-concrete      encorbel- 

ment  :  XII,  31;  3. 

—  of  reinforced  concrete   :   at  Co- 

lumbus,   Ohio    :    XII,    28;    15 
-  30;  8,  28. 

—  of  the  Soissons  docks  (cana- 

lized Aisne)   :  XII,  31;  22. 

Retaining  walls  :  of  concrete  built 

by  the  National  Tube  Company, 

at  Pittsburg,  Pa.,  along  the  Mo- 

nongahela   River    :    XII,    28;    15 

-  30;   9,   28. 

—  of  reinforced  concrete   :  at   the 

harbour     of     Husum     (North 
Sea)   :  XII,  29;  7. 

—  at  the  harbour  of   Ruhrort; 

cost  of  the  work  .  XII.  29; 
7. 

• —  built   in    the    vicinity    of    Lyon 
(Mass.)      and      repaired      by 
use  ol  the  «  Cement  Gun  »   : 
XII,  28;  20  —  30;  20,   31. 
REUSS    :   XII,    31;    21. 
Reval  :  Depth  of  the  port  and  en- 
trance  depth    :    XII,    64;    4,    22, 
25  —  69;  3. 
REYNOLDS,  Qsborne  :  XJI,  11 1  5,  10, 

21,   22,   23. 

RHEDER    :    Calculation    of    increase 
of  cross-sections  in  curves  :  XII, 
20;  6. 
Rheinan    :    Roller    bridges    at    the 

port    (of)    :    XII,    22;    15. 
Rhine    (Lower   and    upper)    :   XII, 

10;   2,    13. 

Rhine  :  Average  Rhine  ba»rge  : 
XII,  14;  4. 
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—  Disposition     of     the     terminals 

ports    (on    the)    :    XII,    21;    2 
-  22;  2. 

—  Dredges    employed    (on    the)     : 

XII,   80;  3. 

-  Dredgings    (on   the)    :    XII.    11; 

41,    49. 

-  Freight   (on  the)    :  XII,   47;   4. 

-  Improvements      (of     the).      Src 

Open  rirr/N. 

-  Works    for    removing    rock    (on 

the)    :  84;  2,   5. 

-  See  also  Elvers. 
lUiine-Kms-Weser    Canal.    See    C'n- 


Rhine-Herne  Canal   :  Locks   :  X1F, 
29;   13. 

-  Bridges  (on  tho)    :  MI,  29;  13. 
Rhine-  Weser  Canal   :  Ixx-ks   :   XII. 

13;   is  __   14;  4  —  29;   14. 
Rhone    :   Design    fcr   a    lateral    ca- 
nal :  XII,  12;  20  —  16;  17  —  R. 
P.    201. 

-  Dimensions  of  th<>  harjres   :  XII, 

12;    18. 

-  Improvement      (Of      the).       See 

OI»'H    Rivers. 
See  also  Elvers. 

Rhone  :  Loire-Rhone  Canal   :  XII, 
16;    19. 

-  Marseilles-Rhone  Canal    :   Esta- 

blishment   of    a   dyke     :    XI  f, 
95;  18,   23. 
Rhone  to  Cette  Canal    :    Applying 

large  section   (to   the)    :    16;    16, 

17. 

Hibiere    :   XII,   113;    1-9  —  116;   15. 
RICHALD,  J.    :  XII,  R.   P.   150,  384, 

400. 
Riddarf  jarden      :     Bascule     bridge 

(on    the)    at    Stockholm    :    Xll, 

102;   50   --   109;   8,    10. 
Rideaux  Camere  :  Barrages   :  XII, 

39;   17. 
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Riga.  Seo  Sen  ports. 

Rijnsehie  Canal  :  Protection  of 
the  slopes  :  XII,  43;  6. 

Rio  de  Janeiro  :  Depth  of  the  port 
and  entrance  depth    :  64;  23,  25 
-  68;   15. 

Rio  Grande  (The)  :  XII,  82;  16, 
28. 

RIPLEY  :  XII,  R.  P.  219,  280,  282, 
287,  289. 

Risban  :  Stagings  (of  the)  at  Dun- 
kirk :  XII,  95;  2>7,  29. 

Ritchie  :  Photometer  (of)  system  : 
XII,  116;  5. 

River  Yarra.  Viet.  :  Depth  of  the 
port  (of)  :  XII,  62;  6,  8  —  64; 
22,  24. 

Rivtf9   :  Large  but  shallow  rivers: 
Utilization     of     the     navigation 
(of)    :   XII,  46;   1,   6  —  47;    1   - 
48;  1,  3,   14  —  49;   1  —  51;   1  - 
R.   P.   241,   295. 

Rivers.  See  also  Open  rivers;  Ca- 
nalization of  rivers;  Rivers  with 
tidal  fluctuation;  Inland  navi- 
gation; Waterways. 

-  Antecedents  of  the  question  of 

the  improvement  of  the  navi- 
gability of  rivers  at  prece- 
ding Congresses  :  XII,  11;  3. 
—  Characteristics  of  certain  rivers 
in  America  :  XII,  39;  11  - 
R,  P.  267. 

—  in  Europe  :  R.   P.  266. 

—  Concentration    works  :    XII, 

39;  13, 

—  Determination  of  storage  capa- 
city of  rivers  :  XII,  1;  8  — 
3;  7. 

-  Haulage   power    on    rivers.    See 

Haulage. 

-  Improvement   of    the    navigabi- 

lity  of    rivers    :    XII,    11;   - 
R.  P.  174,  175,  185,  188,   189, 
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Rivers    (continued)  : 

192,  195,  197,  199.  2O2,  206, 
210,  212,  2]>G,  220,  245,  248. 
292,  294,  367. 

—  Improvement    of    rivers    :    XII, 

38;    1    -  -    39;    1    --    41;    1    - 
48;    18. 
-  in   their    maritime  section    : 

XII,    11;    19,    26,    41. 
-  Increase!  of  depth  dependent  on 
the      increasing      of      vessels 
speed    :    XII,    63;    29. 

—  Protection  against  inundation  : 

XII,    39;   14. 

—  Utilization  of  the  navigation  of 

large     but     shallow     rivers     : 
XI^  46;  1,    &  —  47;  1  —  48; 
1,   3,    16  —  49;   1  —  57;   1  - 
R.   P.  240,  2,93. 

—  in  Austria  and  Hungary  : 
A'dler    :    XII,   3;  4,   7. 
Aupa   :  XII,  a;  4. 
Chrudimka    :  XII,  3;   7. 
Ciaiina    :    XII,    3;    7. 
Danube    :   Improvement   of   the 

navigability    (of    the)    :    XII, 

R.  P.    176. 

—  Canals     Danube    and     Elbe, 
Oder,    Vistule   and    Dnies- 
ter :  XII,  R,  P.  176. 
Doubrawa    :    XII,    3;    18. 
Eger    :   XII,   3;  20.. 
Elbe    :    Improvement    works    : 

XII,  3;  3  —  R.   P.  177. 
Iser    :     XII,    3;    4,    7. 
March    :   Improvement  of  navi- 
gation   (on   the)   river   :   XII, 

R.  P.  187. 

Mettau    :  XII,   3;  4. 
Moldau  :    XII,    3;    4,    7,    18   - 

R.   P.   186. 
Oder     :     Establishment    of     an 

Oder-Danube  Canal  :   XII,  R. 

P.    178. 
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•Rivers    (continued)  : 

—  Improvement  of  navigability 

(on  the)   :  XII,  R.  P.  187. 

-  Increase    of    the    depth     (of 

the)    :   XII,    R.    P.    200. 

Vejrowka   :•  XII,   3;   7. 

Vistula     :    Establishment    of    a 
canal     (from     the)     and     the 
Oder    of    the  Danube  :    XII 
R.  P.    178. 

-  Improvement    works    :    XII, 

R,    P.    17< 

-  in  Belgium  and  Colony  : 
Belgium   : 
Dyle   :   Improvement    (of  the)    : 

XII,    38:    12. 
—  Protection  of  the  hanks    (of 

the)    :    XII,    38;    12. 
Lys  :  XII,  38;  1,  2. 

-  Improvement       works        (on 
the)    :   XTT,   38;   1. 

-  Protection    of    tho   hanks   of 

the  Morte-Lys  at  Conr- 
trai  :  XTT,  38;  2. 

Meuse  :  Improvement  (of  the): 
XII,  11;  37. 

Ourthe  :  Improvement  (of  the): 
XTT,  11;  37. 

Rupel  :  Communications  bet- 
ween the  river  hanks  of  the 
Canal  maritime  Brussels-Ru- 
pel  :  Xir.  102;  13,  22  —  104; 
1,  2,  3. 

—  Movement    of     navigation     : 

XII,  R,  P.  242. 
Saonibre  :  XTT,  33;  27. 
Scheldt  :  XII^38;  17. 

-  Improvement  (of  the)  :  XII, 

11;  37. 

Scheldt  (marine)   :  Communica- 
tions   between    the    maritime 
Scheldt  river  bank  :  proposed 
solutions  :  XII,  102;  13  14  - 
104;  1,  2,  ,15,  25. 
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Eivers    (continued)  : 

—  Bridge     with     movahle    portion 

at   Tamise  :    XII,    102;    1.3    - 
104;    2. 

—  Movement     of     navigation     (on 

the)  :    XII,    R.    P.    242. 
Yperlee  :  XII,   3S;  4,   5. 
Yser  :  Protection   of  the  hanks   (of 
the)  :  XII,  38;  -6. 

—  Navigable  waterways  of  the  ba- 

sin   of   the    (river):    XI  I,    3S; 
6. 
Congo  : 

-  Upper    Congo  :     Terminal     port 

trf    Leopoldville  :    XII.    21;    1. 

-  in    Brazil   : 

Amazon  :  Construction  of  a 
wall  of  concrete  hlock< 
weighing:  2-0  to  30  tons  each 
at  Para  :  XTT,  R.  P.  376. 

-  in  Canaan  : 

St  Lawrence  river:  Accidents 
of  navigation  (on  the)  :  XII, 
112;  14,  19. 

Cantilever  bridge   at   Qcbec 
(on    the)    :    XH,    105:    14. 
16. 
Improvement  works  (on  the) 

XII,   112;   16. 

—  Navigable    waterway  through 
the    ((    (ialop.s     rapids    »     : 
XII,    79;   15. 
in  Central  America  : 
Chagres  :  XH,   R.   P.   162. 
Rio-Grande:    XIT.    82;    16,    18. 

—  in  Denmark   : 
Limfjord  :    XTT,    93;    7. 

-  in  Egypt  : 

Nile  :  Improvement  works  (on 
the)  :  XII,  R.  P.  187. 

-  in  France  : 

Bienne  (Jura)  :  Ferro-concrete 
barrage  at  Tancua  (on  the)  : 
XII,  31;  20. 


—  241  — 


RIV 

Hivers    (continued)  : 

Bievre  :  Drainage  for  improv- 
ing the  condition  (of  the)  : 
XII,  31;  13. 

Charente  :    Transport  ing   bridge 
of   Martrou      near   Rochefort 
(on     the)  :    XII,     102;     35    - 
104;  9  —  106;  16. 

Coukxn  (Tributary  of  the  Rho- 
ne) :  ferro-con  crete  arch 
(across  the)  :  XII,  31;  17. 

De<ule  :  Experiments  for  the 
mechanical  traction  of  boats  • 
XII,  48;  4. 

Dordogne  :    XII,    16;    17. 

—  Bridges     of     Oubzac    on    the 
maritime    section     (of    the     : 
XII,    102;    ,?•&    -  -    106;    20. 

Doubs  :  XII,  16;  14. 

Durance  :  Hydroelectric  station 

at  Brillaune    (on   the)  :   XII. 

31;    18,    19. 

-  Hydroelectric       station       at 

Ven ta von    (on   the)  :    XII, 
31;    19. 
Garonne  :  XII,  16;  17. 

-  Improvement    of    the    condi- 

tions   of     navigation     (on 
the)  :   XII,    6;   1,    9. 

-  Landing    stages    at    Leston- 

nat,    Bordeaux  :    XII,    95; 
31. 

—  Transporting    bridge    propo- 

sed    for    Bordeaux  :    XII, 
102;   35. 

Oironde  :  Buoys  at  the  mouth 
(of  the)  :  XII,  113;  1,  18. 

—  Depth  of  the  port  projected 

at    the    mouth    (of    the)    : 
XII,   68;   30. 

—  Improvement    of    navigation 

conditions  (on  the)    :  XII, 
95;    15. 
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Elvers   (continued)  : 

Liez  :  Syphon  for  water  supply 

(to  the)    reservoir  :   XII,    31 : 

15. 
Loire  :  Buoys  at  the  mouth  (of 

the)  :  XII,   113;  7,   18. 

—  Characteristics      (of     the)     : 

XII,    1;    13  —   6;   2  --  R. 
P.    200. 

—  Gallery  for  conveying  water 

to  the   pumping  station    : 
XII,   31;   14. 

-  Improvement  (of  the):  XII. 

6;    1,    9. 

—  Transposing*  bridge  of  Nan- 

tes  (on  the)  :   XII,    103;  .3 

-  104;  10  -7-   106;  19. 
Maine  :  XII,   6;  2,   3,   11  —  R. 

P.    200. 

Nerthe   :  XII3   16;  14. 
Rhone:  Oanal  Marseilles-Rhone: 
XII,    16;    11   --   95;   18,    23. 

—  Characteristics      (of      the)    : 

XII,  R.   P.   208. 

—  Dimensions     of    Rhone    bar- 

ges :  XII,    16;  14. 

—  Improvements       (of      the)    : 

XII,   4;   4  —  R.   P.   214. 

-  Lateral  canal   (of  the)  :  XII, 

16;    17  —  R.  P.    199. 

-  Stagings    at    Port    St-Louis 

(on  the)  :  XII,  95;  28,  3Q . 

Scarpe  :  Experiments  of  me- 
chanical traction  of  boats  : 
XII,  48;  4. 

Scheldt  :  Trial  for  keeping  ri- 
vers in  good  order  without 
stopping  navigation  :  XII, 
40;  4. 

Seine  :  Buoy.s  at  the  Seine  es- 
tuary :  XII,  113;  7,  18,  22. 

—  Improvement    (of   the):   XII, 

6;   1   —  16;   17. 
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Hi r<'}'. s    (continued)  : 

-.  Project  for  crossing  the 
Seine  for  the  line  Le 
Havre-Paris  :  XII,  102; 
36  --  106;  21. 

-  Project  for  tunnels  and  via- 

ducts across  the  tidal  sec- 
tion (of  the)  :  XII,  102; 
35  —  106;  21. 

-  Transporting     bridge     built 

or     projected     (on     the)    : 
XII,    102;    --    103;    --    104; 
9    -       105;    2   -      106. 
—  Tonnage  of  barges   (on  the): 

XII,   41;   2. 

Tumid    for    Line    4    of    the 
Metropolitan!     at    Paris    : 
Construction          method     : 
XTf.  102;  9  —  103;  12. 
Sendre    :    Ferro-concrete   bridge 
of  the  Eguille   (on   the)  :  XII. 
31;    25. 
Somme  :    XII,   40;   4. 

Kerro  concrete    foot     bridges: 

XII,    31;   25. 

Tanles     (Depart,     of    the    Creu- 
se)  :    Barrage     of      reinforced 
concrete  :     XII.    31;    21. 
Vienne  :    XIT,   6;   11. 
-  in  Germany  : 

Aller     (the)  :    XII.     2;     11,     21, 

2,13,    28  --  R.    P.    268. 
Danube    :      Characteristics      (of 
the)  :   XII,   R.    P.    268. 

-  Traffic    (on    the)  :    XII,    47; 

3. 

Diemel  :  Barrage  reservoir  of 
Helminghausen  (on  the)  : 
XII,  1;  5  —  2;  —  R.  P.  211. 

Eder  :  Barrage-reservoir  of 
Waldeck  at  Hemfurt  (on 
the)  :  XII,  1;  5  —  2;  --  R, 
P.  211. 

Eider  :  Guide  buoys  (at  the) 
mouth  :  XTT,  111;  2. 
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(continued): 
Ems  :  Junction   with    the   Rhine 
and    the    "NYe.ser  :    See    ('mtnh. 

-  Lighting    of    the     navigable 

channel  :    XII,    111;    2. 

-  Traffic    (on    the)  :    XII.    47; 

3. 

Kibe  :  Improvement  \vork,>  : 
XII,  91;  8.  See  also  Port  of 
Ha  mlm  fii. 

—  Junction      with     the     Rhino 
and  the  Oder  :   XII,  18;  2. 

also     A/m//.s. 

^winging  bridges  on  side 
rivers  (of  the)  :  XII.  103; 
2. 

Traffic     (on    Ihe)  :    XII,    47; 
3  -     91;    s       -It.    P.    178, 
2*66,   267. 
Transport   of   beer   (on   the)  : 

XTT.   R.    P.    264. 
Tunnel   of    Hamburg    (under 
the)  :     XII.     102;     1,    10    - 
103;  13  —   R.    P.   380. 
G&fete  :  XII.  91;  3-. 
Glatzer  NYisse  :   XTT,  2;  0. 
Haase  :   XTT.    29;  8. 
Havel  :    XH,   37;   10. 
-  Ferro-con crete       bridge       of 
Himmelpforte    (on    the)     : 
XTT,  29;  4. 

Kohlbraml  :  Diversion  (of  the) 
from  its  course:  XII,  91;  9. 
10. 

Kohlfleth  :    XII,   91;   10. 
Locknitz  :    Span    bridge    (across 

the)  :  XII,  29;  3. 
Makenf leth  :   XII,   91 ;   10. 
Main  :   Traffic    (on    the)  :    XII, 

47;   3. 

Ma  lap  a  ne  :   XII,   2,;   9. 
Moselle  :   Traffic    (on   the):  XII, 

47;    3. 
Miihlfleth  :    XII,    91;    10. 
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Itivers   (continued)  : 

Neckar  :  Traffic  (on  the):  XII, 

47;    3. 

Neisse  :  XII,    2;   4,   8. 
Oder  :   XII,   37;   1,   10.    See  also 

Waterway    Berlin-Steii-lu . 
—  Covering     of    the     slopes    at 
the  lock  on   the  waterway 
Berlin-Stettin  :     XII,     29; 
25. 

- —  Junction  with  the  Elbe  and 
the  Rhine  :  XII,  18;  2. 
See  also  Canals. 

-  Traffic    (on    the)  :    XII,    47; 

3. 
Oste  :    Transporting    bridge    of 

Neuhaus   (on   the)  :  XII,   102; 

8  —  103:  9. 
Plate   :    Deepening    (of    the)     : 

XII.   91;   14. 
Pregel  :  Traffic   (on   the)  :  XII, 

47;    3. 
Reiherstieg  :   XII,    91;   9. 

—  Swinging    bridge    (on    the)  : 

XII,   103;  3. 
Rhine  :   XII,   41;   5. 

—  Characteristics      (of      the)     : 

XII,    R,    P.    268. 

—  Cost  of  transport  :  XII,   16; 

14,    20. 

—  Disposition        of        tormina! 

ports    (on    the)  :    XII,    22; 
2. 

-  Fleet    (of   the)  :    XII,    46;    1 

-  47;  4. 

—  Steam  navigation    (on  the)  : 

XII,   47;  2. 

—  Tonnage    of   the    Rhine   bar- 

ges :    XII,    41;    13. 

-  Tonnage     of     the     trains    of 

barges       (on     the)  :     XII, 
16;    14. 

-  Traffic    (on    the)  :    XII,    46; 

1  --  47;    3   --   R.    P.    178, 
267. 


RIV 

(continued)  : 
Seerseke  :    Culvert    (for   the)    on 

the    Datteln    Hamm    Ca.nal    : 

XII,    37;    7. 
Seeve:  XII,   91;  9. 
Trave  :   Deepening  of    the:  XII. 

91;    14. 

-  Swinging    bridge   of    Liibeck 

(on   the)  :   XII,   64;    20   - 
^02;  6  —  103;  3. 
Vistule  :   Traffic    (on   the):  XII, 

47;   3. 

Werra  :    XII,    2;    10. 
Weser  :    Barrage    of   Db'rvenden 
(on    the)  :    XII,    29;    12. 

—  Canal  bridge  of  Minden  (on 

the)  :   XII,   29;   15. 

-  Characteristics      (of     the)     : 

XII,    2;   29. 

—  Extension      works      of      the 

ports    (on    the)  :    XII,    91; 
3,    5. 

-  Foot-bridge     (ferro-concrete) 

of    Doverden      (on    the)     : 
XII,   29;   12. 

-  Junction      with     the     Rhine 

and  the   Elbe:   See  Canals. 

—  Locks    for    trains    of    barges 

at     Doverden     (on    the)     : 
XII,   29;   12. 

-  Traffic    (on    the)  :    XII,    2; 

10  —   47;   3  —  R.    P.    176. 
—  in  Great-Britain  : 
Aire  :  XII,  41;  35. 

-  Communications      with      the 

Calder'  :  XII,   41;  3-5. 
Avon  :   Reinforced-concrete  coal 
tip    viaduct    (on    the)  :    XII. 
32;  11. 

Blyth  :   XII,    96;    14. 
Calder  :  XII ,  41;  35. 
—  Communications      with      the 

Aire   river  :    41;    1,    4. 
Clyde  :    Equipment    (of    the)     : 
XU,   55;  10.   11. 
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Rivers    (continued)  : 

-  Lighting       (of    the)  :       XII, 

110;   2,  —  114;    2. 

-  Project  of  a  canal  from  the 

Fortmouth   to   the   river    : 
XII,  41;  2. 

Forth  :    Project    of    a    canal    to 

the  Clyde  river  :   XII,   41;   2. 

Humber  :       Connections       with 

the  river  :  XII,  41;  4,  10,  15. 

-  Establishment     of      a      new 

harbour      on      the     South 

bank   :  XII,  96;    14. 
— •  Traffic    (on    the)  :    XII,    49; 

1. 

Itchen  :   XII,    96;   7. 
Mersey  :  XII,  41;  3,  37  —  96;  5. 
—  Connections       (with     the)    : 

XII,   41;   4,    15. 

-  Equipment     (of    the)  :     XII, 

55;    11    -       \\.    P.    156. 

-  Reinforced    concrete    bridge 

of  Warrington    :    XII,    28; 
5  —  32;  5. 

-  Transporters    employed    fbr 

handling    various    goods  : 
XII,   74;  4. 

-  Transporting  bridge  of  Run- 

corn  :  XII,   1C3;  9  —  105; 
20. 

-  Tunnel    of    Liverpool  :    XII. 

105;  9. 

Xore:  XII,   9G;   :'. 
Severn  :        Connections       (wii 

the)  :  XII,  41;  4.   1C,   16. 
—  Improvements       (of      the)    : 

XII,    41;    2!. 

-  Tunnel     (under    the)  :    XTT 

105;   ». 

Hoar  :   XII,   41;    15. 

Solent  :  XII,  96;  7. 

Tees  :  Transporting  bridge  (de- 
signed for  Middlesborough)  : 
XII,  i03,  6. 

Test  :  XII,  96;  7. 
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/?H-<V.S    (continued)  : 

Thames  :  Administration  of 
the  -  navigation;  impor- 
tance of  transports  :  XII, 
96;  2. 

Blackwell    tunnel     at    Lon- 
.don   :  XII,  102;  27  —  105; 
11. 
Connections     (with     the)     : 

XII,    41;   4,    15,    16. 
1).  i-pi'iiing    of    the    channel    : 

XII,    96;    3. 

Kuui|>niont     :    XII,    R.     P., 
156. 

—  Reinforced     concrete     jetty 

at    Gravrsend     :    XII,    28; 
6   --    32:    9. 

—  Towor  bridge.  London  :  XII, 

105;    2. 
Tunnels     (  under     the)  :     XII. 

102;  9,   27  -      105;    11. 
Trent    :   XII,   41;   10,    15. 

-  Navigation   (on  the)   :  XII, 

49;    1. 

tunnel   tow      l>oat    employed 
(on    the)    :    XII,    46;    7 
47;   14  —  49;   2. 

Tyiif     :     Floating    docks     :    cost 
of   accessory   \\orkx    :    XII,   53; 
21      -  57;    8. 
Graving     docks     :     XII,     57; 

14. 
Coal      staithes      at      Derwen- 

thaiigh    :    XII,    32;   11. 
Weaver    :   XII,  36;   1.   7  -41;  3. 
in   II  a  in /a  f  i/  : 

Characteristics  of  the  Hunga- 
rian rivers  :  XII,  8;  1,  4,  6, 
71,  8,  9. 

-  Programme  of  investition  of 

the     waterway;      improve- 
ment works  in  Hungary   : 
XII,    8;   10. 
Danube    :    Development   of    the 
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Rivers    (continued)  : 

and    tributary    rivers    :    XII, 
8;   1. 

—  Improvement  works  :  XII, 
R.  P.  186,  294.  See  also 
Iron  gate. 

-  Bonding  work  on   the  —   at 

Iron  gates  :  XII,  84;  8,   .9 
-  ill  liali)   : 

Adda    :   XII,    18;    5. 

Avno    :  XII,   18;  1. 

Fosso-Vecchio  (Reno)  :  Rein- 
forced concrete  bridge  (on 
the)  :  XII,  28;  11  --  33;  6- 

Magra  :  bridge  with  five  spans 
(over  the)  :  XII,  28;  11. 

Molla-Boltagone  :  Passage  of 
joint  water  course  :  XII,  34; 
7. 

Ombrone:  Syphon  under  the  - 
branch  :  XH.  28;  11  —  34;  7. 

P6  :  Boat  bridges  :  XII,  97; 
11. 

-  Construction    of    the    Ponte- 

lagoscuro    reinforced     con- 
crete  quays  :    XII,    28;    13 
-  34;   12. 

-  Design   for   a    canal   Milano- 

P6  :  XII,  42;  20. 

-  Equipements    (along    the)     : 

XII,    42;    12. 

-  Improvement  of  navigabili- 
ty conditions  :  XII,  42; 
20. 

Reno      :     Improvement      works 
(on  the)    :  XII,   28;  11  '—  34;    j 
6,   8. 

Rivers   of  the   Ravenna  provin- 
ce :   Barrage    (on   the)  :    XII, 
28;  12  —  34;  8. 
Rubicon    :  XII,   34;   8. 
Salico  :  Syphon    (of  the)   :  XII, 

34;    7. 
Searlino     :    Syphon    under    the 
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Rivers    (continued)  : 

Allaciante     (of    the)     :    XII, 
34;    7. 

Tiber    :    Construction    of    river 
quays   on   the   --   at   Rome    : 
XII,   28;    13    —  34;    11. 
—  Resurrection    bridge   on   the 
-  at  Rome    :  XII,   28;   10 
-    34;    2. 

-  Station  for  unloading  coal 
for  the  Anglo-Roman  com- 
pany :  XII,  28;  13  —  34; 
12. 

-  in  Netherlands   : 
Amer   :  XII,  10;   2,  4. 
Bergsche     Maas  :     Cutting     (of 

the)    :   XII,   10;  2,   4,   26. 
Dieze   :    XII,   10;   4,   25. 
Hollaiidsch   Diep    :    XII,    10;   2. 
Merwede  :  XII,   10;  2,  4. 
Meu.se     :      Characteristics       (of 
the)    :    XII,    10;   4. 

-  Ferry  f  :   XII,    76;   26. 

-  Improvements       (of      the)    : 

XII,   10;   24. 

-  New  mouth    (of    the)    :  XII, 

10;   2. 

Niers    :    XII,    10;    4. 
Rhine   (Lower)    :   XII,   10;   13 
Rhine    (Upper):   XII,    10;    2,5. 
Ruhr   :  XII,   10;  4. 
Waal  :    Characteristics     :     XII, 
10;    2. 

-  Improvement  (of  the)  : 
XII,  10;  16,  17. 

-  Traffic    (on   the)     :  XII,    1; 

21  10;    5. 

Y?isel  :  Construction  of  a  light- 
house at  the  mouth  (of  the)  : 
XII,  98;  2,  IT1. 

-  Characteristics   :  XII,  10;  3. 

-  Development    of    navigation 

(on  the)  :  XII,   10;  24. 

-  Improvement      (of      the)      : 

XII,  10;  17. 
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Rivers    (continued)  : 
—  in   Russia   : 

Characteristics    of    Russian    ri- 
vers :  XII,  44;  6,   10. 

Aa    :    XII,    44-;    19. 

Amou  Daria    :    XII,    44;    4. 

Amour    :    XII,   44;    7,    10,    29. 

-  Characteristics    :     XII,      44; 

10. 

-  Flood    :   XII,   44;   7. 
-Traffic    (on    the)  :    XIT.    44; 

13. 

Angara   :  XII,    44;   10,   29. 
Astrakhan    :   XII,  44;  10. 
Berefeina   :  XII,  44;  17. 
Bug   (Southern)    :    XII.   44;   17, 

2*9. 
Cheksma  :    XII,    27;    11    -  -    44; 

16,   19,  30. 

Desna    :  XII.  44;  29. 
Djouritch  :   XIT,   44;   17. 
Dnieper  :  XII,  44;  4,  9,  10,   18, 

22,   29. 

-  Cataracts     (of    the)     :    XII, 

11;  31   —  44;  4,   10. 

-  Characteristics     :    XII,       36: 

11  —  44;  10  —  447>7.s;  2. 

—  Improvement    of    navigation 

(of  the)  :  XII,  36;  11  - 
44;  29  —  44bis;  1,  3,  8  - 
R.  P.  291,  294. 

—  Cost  of  transport    (on  the)  : 

XII,   44;    12. 

—  Establishment    of    hydroelec- 

tric stations  :   XII,    R.    P. 
294. 

- —  Improvement       of       naviga- 
tion  :  XII,   11;     41   —  44;    I 
18,    30.   R.   P.   290. 

—  Protection     of     river     banks 

(of  the)    :   XII,   44;     32. 

—  Steamboats     (on     the)     .sys- 

tem  :  XII,   51;   2. 
Dniester    :   XII,   44;    9,    29. 
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Rivers    (continued)  : 

—  Canals    to    the    Danube.    El- 
be.    Oder     and    Vistule     : 
XII,  R.  P.   1,716. 
Characteristics      (of      the)     : 

XII,   44;    10. 

Don    :    XII,    19;    14  —  27;   > 
44;    4,    9,    10,    29. 
Characteristics      (of   the)       : 

XII,    44;    10. 

ConnerTioiiv   with   the   Volga 
and  the  Oka  :  XIL  44;  K>. 

-  Improvement    of    navigation 

(on    the)    :    XII.    44;   30. 

-  Relation   bit  ween    freight  ra- 

ti-s    and    boat's    tonnage    : 
XII.    19;   4. 

-  Steamboats    on    the    -       sys- 

tem   :    XII.    51;    2. 
Donetz    (North,  i-n)     :    XII.    44: 

24,  29. 

Duna    (or   Dwina)  :   Steamboats 

in  the  —  system   :  XII.  51;  2. 

Duna    (Severnaja   Dwina):   X  I  F. 

44;  9,   10,   1G,   29. 

Characteristic^       (Of      the)    : 

XII,    44;    10. 
Freight     rates     (on     the)        : 

XII,    44;    12. 

Duna        (Zapadnaja    Dwina)     ; 
XTf.    44;    4.    10,    17,    19,    20. 
Cataracts    (of  the)    :   Locks   : 
XII.    44;    30. 

—  Characteristic-s      (of     the)     : 

XTI,    44;    10. 

Ecatheringofka  :  Bascule  brid- 
ge on  the  —  Petrograd  :  XTT. 
102;  47  108:  3. 

latsolda  :   XII.   44;   IS. 

lenissei  :  XTT.  44:  2.  3.  4.  10. 
19.  29. 

—  Characteristics      (of   the)      : 

XII,    44;    10. 

-  Traffic    (on   the)    :   XII,   44; 
14. 
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co'.s    (continued)  : 

Kama    :    XII,    11;    54,    56,    57, 

59,    60,   -68  —   35;1   —  44;   10, 

29. 

-  Characteristics      :     XII,    44; 

10. 

-  Connection   with   the  North- 

ern  Duna    :   XII,   44;   !•?. 
Kass    :   XII,  44;   19. 
Keltma    (Northern)    :    XII,    44; 

17. 
Keltma    (Southern)    :    XII,    44; 

17. 

Keti  :  XII,   44;   19. 
Kliasma  :    XII,    44;    24. 
Kooja    :  XII,  44;   16. 
Lena    :   XII,   44;    3,    10,    13,    29. 

-  Characteristics      (of   the)      : 

XII,   44;   10. 
Mologa    :  XII,  44;   16. 
Moskowa   :  XII,  44;  17,  24. 
Ftsa    :    XII.    44;   14. 
Narova    :   XII,  44;   4,   10. 
Newa    :  XII,  44;  10,    1-3,   29,  30. 

-  Characteristics      (of   the)      : 

XII,    44;    10. 

-  Junction    with    the    Volga    : 

XII.    44;     15,   17. 

-  Steamboats  on  the  —  system: 

XII,    51;    2. 

Niemen   :  XII,  44;  10,    18. 
—  Steamboats  on  the  —  system: 

XFT,    51;    2. 

Obi    :    XII.    35;    1    --  44;  4,    10, 
18,    29,    30. 

-  Characteristics      (of     the)      : 

XII,    44;    10. 

-  Traffic    (on   the)    :   XII,    44; 

13. 
Oka    :    XII,    11;   54,    57,   64,   68. 

-  Characteristics      (of     the)     : 

XII.    44;    10. 

-  Connection    with    the    Don    : 

XII.    44;    15. 
Oneoa    :    XII,    44;    19. 
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Hi  r  e,rs    (continued)  : 

Oulla     :    XII,    44;    17. 
Ounja    :    XII,    11;   56,    58. 
Oural   :  XII,  44;  2. 
Petschora   :  XII,   44;  9,   29. 

—  Characteristics     (of     the)     : 

XII,    44;    10. 

Pripiat    :    XII,    44;    18,    29. 
Serverni-Donetz  :    XII,    44;    3. 
Sias    :  XII,  44;   16. 
Soukhona    :   XII,    44;   1-7. 
Soura   :  XII,  44bis;   7. 
Tchara    :   XII,  44;   17. 
Tikvinka  :  XII,  44;  16. 
Tobol  :    XII,    35;    1    -  -    44;    29, 

30. 
Toura  :    XII,    35;    1    -  -  "44;    29, 

30. 

Tschagadoscha  :    XII,    44;     1(5. 
Tzua  :   XII,    44;    15. 
Vichera  :   XII,    11;    55. 
Vindawa  :  XII,  44;  18. 
Vistula  :    XII,    44;    10,    18,    24, 

29. 

-  Canals  to  the  Danube,  Elbe, 
Oder,  Dniester  :  XII,  R. 
P.  176. 

Volchov  :   XII,   44;  4,    15,    29. 
Volga  :   XII,    19;   11,    14   —  27; 

4,    7,    12    --  44;    3,    9,    10,    20, 

29,    3&. 

-  Barges    (of    the)  :    XII,    16; 

14  --  19;   3    —  44;    12. 

-  Characteristics      (of   the)      : 

XII,    1;    25    -       11;    56    - 
44;   10  --   R.    P.   200. 

-  Connections    with    the    Don, 

Newa,  Moscowa  and  the 
Baltic  Sea  :  XII,  44;  16, 
17,  18. 

-  Damages  caused  by  the 
break  up  of  the  ice  :  XII, 
27;  3. 

—  Difference        between        the 
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Rivers   (continued)  : 

mean    and   high    water   le- 
vels :   XII,   27;  6. 

—  Freight      rates     (on     the)     : 

XII,    16;    14,    20   --    19;    3, 
4   --   44;    12. 

—  Protection       of      the      river 

banks  :  XII,  44;  32. 

—  Reinforced    concrete   lock    at 

Rybinsk    (on    the)    :    XII, 
35;    1,    4. 

—  Steamboats    (on  the)   --  sys- 

tem    and     the     tributary 

rivers  :  XII,  51;  2. 
-  Traffic    (on    the)  :    XII,    44; 

12. 

Vytcheda  :   XII,   44;    17.   29. 
Vytegra  :  XII,    44;   16. 
Yagorha  :   XII,   27;   l£ 

—  in  Spain  : 

Nalon  :  XII,  81;   7. 

Nervion  :  Transporting  bridge 
of  Portuga.lete  -  Las  Arenas 
(Bilbao)  (on  the)  :  XII,  103; 
6  —  104;  9  —  106;  9. 

—  in  Swf<l<  n    : 
Dalafven  :    XII,    20;    18. 
Gotha  :    XII,    20;    3    -  -    36;    12 

-  45;  -  100;  23;  25,  2g, 
32,  23  —  102;  52  —  109;  15, 
Iff- 

—  Construction    of    a    swinging 

bridge      (on     the)  :      XII. 
102;    53   -      109;    29. 
Lulealf    :    XII,    20;    18. 
Norder    Alf  :    Establishment    of 
a  bridge  (on   the)  :  XII,   102; 
53   --  109;   20. 

—  in  the  I'nited   States   : 
Characteristics  of  certain  Ame- 
rican  rivers  :    XII,   39;    11    - 
R/P.    267. 

Description     of     the    navigable    | 
rivers    in    the    U.     S.  :    XII, 
36;   5    —  39;   8. 
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Rivers    (continued)  : 

Improvement  and  maintenance 
of  the  American  rivers  :  XI 1. 
32;  1. 

Protection  of  the  banks  of 
American  rivers  :  XII,  36;  5 
—  39;  15. 

Alleghany  :  Improvement  of 
the  flow  and  of  the  naviga- 
bility (on  the)  :  XII,  R.  P. 
207,  212. 

Arkansas  :  Characteristic*  «>f 
the)  :  XII,  39;  14. 

Atchafala  :  Protection  of  the 
river  bottom  :  XII,  39;  15. 

Black    river    :    Regulation    liar- 
rage    (on    the)  :    XTI,    28>  10 
30;   16. 

Calumet  :    XII,   23bia;   6. 

Chicago    (river)  :   XTI,   13lis:  6. 

Cumberland  :  Conditions  of 
floods  :  XII,  H.  P.  -J15. 

Delaware  .    XII,    21;    11. 
-Breakwater    (on    the):    XII, 
94;   2,    5,    10. 

—  Ferry-boat  N   at    Philadelphia: 
XTf,    102;   25  -      105;    1. 

-  Improvement     works:     XII. 

82;  7  --  R.  P.  157,  158, 
167. 

Detroit   :    XII.    39;   2   —   112;    4, 
16. 
Accidents  of  navigation    (on 

the)  :    XII,    112;    12,    19. 
— .Car      floats     (self-propelled) 
(on  the)  :  XII,   102;  3. 

-  Dimensions      of      navigation 

channels  :     XII,     112;     16. 
--  Improvement        works        (on 
the)  :  XII,   82;   18  —   112; 
16. 

-  Tunnels    (under   the)    :    XII. 

28;  20  --  30;  18  -  -  102; 
3,  9  —  103;  11,  19  —  105: 
11,  17. 
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Hirers    (continued)  : 

East   River    (New   York)  :    XII, 
R,    P.    323. 

-  Bridges    (on   the)  :    XII,  102; 

29  —  105;   15. 

—  Communications          between 
the    shores  :    XII,    102;    - 
105;  --    106;   22. 

-  Tunnels    (under    the)  :    XII, 

102;  —  105;  1O  —  106;  22. 

Erie  :  XII,  12;  14.   See  also  Ca- 
nal x  :   Erie  Canal. 

Green  River  :  XII,   1 ;   24. 

Harlem    River     :    Traffic     (on 
the)    :  XII,  48;   2. 

Hudson    River  :    XII,    5;    6,    13, 
21        -    12;    14    -  -    20;    13    - 
236i.s;  1,   2,   12  —  39;   6,   7  - 
46:  5  —  48;  1  See  also  North 
River. 

-  Canals     between     the    Great 

JLakes     (and     the)  :     XII, 
39;   23. 

-  Improvement   of    the    Cham- 

plain  branch  :  XII,  R.   P. 
22'0. 

-  Traffic    (on    the)  :    XII,    48; 

2. 

Illinois  :   Development  and  traf- 
fic :  XII,    48;   2. 
Kanawha  River  :  XII,  15;  18. 
Leech  Lock:   Barrage   (at  the): 

XII,  28;  15  —  30;  6. 
Mississippi  R.  :   XII,    21;   9,    15 
-  39;  6,   7.  8,    1O  —  52;  7  - 
R.    P.    158,    167,    2*69. 

-  Barrage  for   power   purposes 

at    Keokuk  :    XII,    28;    16 
-  30;   10. 

-  Barrage-reservoir       at       the 

Moines    rapids  :    Construc- 
tion  (of  the)  :  XII,   R.  P. 
222. 
—  Canals     for     communication 
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rci'x    (continued)  : 

between  the  Great  Lakes 
(and  the)  :  XII,  39;  23. 

-  Characteristics      (of      the)    : 

XII,   5;  5  —  39;   11. 

-  Cost  of  transport   (on  the)  : 

XII,    48;    9. 

-  Development  (of  the)  :  XII, 

48;   2. 

-  Flood   (of   the)  :  XII,  R.    P. 

269. 

-  Improvement    of    navigabili- 

ty (on  the)*  XII,  R.  P. 
187,  210,  214,  217,  256. 

-  Increase  of   depth  :    XII,   R.' 

P.    197,   210. 

-  Protection    against     inunda- 

tions :   XII,   39;    13. 

-  Protection     of    the    banks    : 

XII,   39;   14. 

-  Protection  of   the  river  bot- 

tom :   XII,   39;   15. 

-  Terminal   (on  the)  :  XIJ,  R. 

S  P.  25'7,  260. 

-  Traffic       (on      the)  :       XII, 

23bis;  9  —  46;  1,  6  —  48; 
2,    8,   9.    10',    11. 
Missouri  :      Characteristics      (of 

the)  :   XII,   39;   11,    14. 
—  Development  and  traffic  (on 
the)  :    XII,    48;    2. 

-  Protection    of    banks  :    XII,. 

89;   9. 
Mohawk   : 

-  Characteristics      (of      the)    r 

XII,    5;  6. 

-  Improvement       (of       the)     : 

XII,  5;  13,  15  -  -  R.  P. 
220.  See  also  Canals  : 
New  York  State  Barge 
Canal. 

-  Water    supply    for    the    Erie 

Lake  (through  the)  :  XII,. 
5;  13. 
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Rivers    (continued)  : 

Monongahela  :  Bank  Avail  of 
concrete  at  Pittsburg  built 
by  the  «  National  Tube  C°  »  : 
XII,  28;  17  -  30;  9. 

—  Cost  of  transport    (on  the)  : 

XII,  46;  6  —  48;  8,    17. 

—  Improvement    of    conditions 

and  navigability   (of  the): 
XII,  R.  P.  20?,  213. 

—  Locks     and    retaining    Avails 

built    by    the    «    American 
Steel    ami    Wire    C°    »    at 
Pittsburg:    XII,      23;     15, 
16  —  30;   6. 
Niagara  :   XII,   39;   2,    6. 

—  Accidents    of    navigation  : 

XII,  112;   12.   19. 

—  Dams    on    the    diversion    <  a- 

nals     (of    the)  :     XII,    28; 
16  —  30;  10. 

North  River  (New  York)  or 
Hudson  River  :  ."Hridge  to 
build  (across  the)  :  XII,  105; 
16. 

—  Cro^jiiLis      (of      the)    :     Nil. 

102;    29,    3.3   —   103;   5,    18 
106,    22. 

—  Ferry    boats    and    car    floats 

(on     tin-)  :     XII.     102:    26,    j 
29  --  105;   6. 
-  Tonnage      (on      the)  :      Nil. 

105;    7. 
Tunnels    (under    the)  :    XII, 

102;  —   105;   9,    18. 
Ohio:   XII,   11;  41  —  21;  9,   15 
-  39;  R.   P.    2G3. 

—  Canal     between     the    Great 

Lakes     (and     the)  :     XII, 
39;    23. 

—  Canal  from  the  Atlantic  (to 

the)  :   XII,   39;   23. 

—  Characteristics      (of     the)    : 

XII,   39;   11. 
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rer*    (Continued)  : 

—  Cost    of    transport    on    the  : 

All,    146;   6  —  48;   2. 

-  Development     and    traffic     : 

XII,    48;    2. 

-  Establishment    of     a    direct 

water  route  (to  the)  : 
XII,  30;  1. 

-  Ferro  -  concrete        retaining 

wall  of  Columbus  (on 
the):  XII,  30;  9. 

-  Fleets   of    barges    (on    the)    : 

XII.    R.    P.    228. 

—  Improvement     of     the    navi- 

gability (of  the)  :  XII. 
R.  P.  1^7.  2n7.  L'l.S.  218, 
219,  221. 

—  Improvement    of    the     tribu- 

tary   riveix   ( of  the)  :    XII. 
R.    P.    157. 
Oneida    :   XII,    5:    15. 
Palate       River    :    Trat't'ie       (on 

the)   :     XII.    48;    3.          * 
Pine     River  :     Dam     (of     the)     : 

XII;    28;    15    --    30:    <5   --    39; 

23. 
Portaue    River  :    XII,    39:    6    - 

112;    G. 
Potomac  :     Loekv  :     XII.    30:    -2 

39;   28. 

Raritau    (  Ne\\    Jersey)    :   Swing- 
ing     railway      bridge-     at    the 
\         mouth    (of    the)    :    XII,    102. 

3O  —   105;  20. 

Red    river  :   XII.   4;   7  — -  11;  41. 
Republican      river   :     Ferro-con- 

crete  sea  wall    at   Fort  Riley 

(on    the)  :   XII,   28;   17  —  30: 

9. 

Rock    rapids  :    XII,    39;    10. 
Senaca  :    XII.    5;    14. 
Shoshone  :  Dams   (at  the):  XII. 

28;   17  —  30;    15. 
St-Clair    River  :    XII,    15;    7    - 

39;  2,   2s\ 
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reivers    (continued)  : 

-  Accidents  of   navigation    (on 

the)  :   XII,    112;'  10,    19. 

-  Protection    of    the    channel 

at     St-Clair    Flats  :    XII, 
39;  3,   28. 
St-Mary's    river  :    XII,    12;    12 

-  15;   1  —  39;  2,  6,  27. 

Sun  river  :  Reinforced  concrete 
syphon  :  XII,  28;  17  -  -  30; 
16. 

Susquehanna  :  Dam  for  power 
purposes  at  Chattanooga  : 
XII,  28;  16  —  30;  10. 

Tennessee  :  Characteristics  (of 
the)  :  XII,  4;  9  —  39;  10. 
-  R.  P.  215. 

-  Rapids  of  Muscle  Shoals  (on 

the)  :    XII,    36;    10   --   39; 
9,    26. 
Canalised    Rivers  : 

-  Advantages  :    XII,    R.    P.    182, 

118,   214. 

—  Cost    of    canalization     works     : 
XII,   1;  3,   4,   15,   ll?  —  2;   13 

-  3bis;  13  —  4;  12,   23  —  8; 
3  —  9;  6  —  R.   P.    184,   200. 

-  Determination    of    the    case    in 

which  canalization  is  prefe- 
rable to  regulation  and  inv. : 
XII.  1;  14,  16,  18  —  3bis;  3 

-  6;  8,   12'  —  ••  9;  8. 

-  Disadvantages    from    the    agri- 

cultural standpoint  :  XII, 
R.  P.  195. 

-  Improvement    of    rivers    by    ca- 

nalization :    XII,    1;   --  2;    5, 
24   --  3;   5   —  3bis-;   1,    14  - 
4;   —   5;   2,   6,    16  —  8;    1   - 
9;   6,    8,   10  —  10;  20,   24,   26, 
27    --   11;   —   19;    12   —  33;    1 

-  36;  1]   —  38;  20,  22  —  39; 
10,     16    -  -    44;    24    -  -    45;    8 
R.   P.   173,  178,   182,  187,  190, 
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-•Rivers   (continued)    : 

194.    197,    200,'  201,    203,    204, 
213,    218,    292,    386. 
—  Standard    weiirs    for    canalized 
rivers  :   XII,    36;   6   —  40;    5. 

-  in  Austria  : 

Elbe  :    Canalization     (of    the)    r 
XII,    1;    8,    9    --    3;    3,    5    - 
3bz.s;  1,   14  —  R.  P.  179,    186, 
198. 

-  Cost   of  works  :   XII,    •;    7. 

-  Reduction     of     the     flood   r 

XII,    1;    8   —  3;    4. 
Moldau  :  Canalization   (of  the): 
XII,    3Ms;    1    -  -   R.    P.    178, 
182,    186. 

-  Cost    of    canalization    works: 

XII,   9;   7. 

-  in  Belgium  : 

Meuse  ?  Improvement  of  thcf 
canalised  Meuse  :  XII,  14; 
16  —  38;  20. 

-  Cost    of    canalization  :  -XII, 

9;  7. 

-  Protection    of    the    slopes    r 

XII,  38;  20. 
— •  Traffic     frn      the     canalized 

Meuse  :   XII,   R.    P.    241. 
Sambre  :   Flow  of  the  waters   : 
XII,  38;  23. 

-  Protection ,  of    the    slopes    : 

XII,   38;  23. 

-  Works  for  improvement    (of 

the)  :   XII,   38;   22,    23. 

-  in  France   : 

Aisne  :  Length  of  the  canalized 
section;  number  of  locks. 
Cost  of  canalizaticin  :  XII, 
4;  14. 

-  Estacade  and  retaining  wait 

at     the     Soissons    docks     r 
XII,   31;   20. 

Cher  :  Canalization  (of  the)  •_ 
XII,  R.  P.  201, 
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Canal ited    Rivers    (continued)   : 
Dordogne  :       Canalization       (of 

the)  :  XII,   16;   18. 
Grande-Saone  :    Dimensions    of 

the    locks  :    XII,    16;    14. 
Marne  :     Lengith     of    canalized 
section  ;    number    of    locvks  ; 
depth.    Cost    of    canalization: 
XII,    4;    14. 

Saone  :  Length  of  the  canalized 
section;  number  of  locks  ; 
depth.  Cost  of  works  :  XII, 
4;  14. 

Scarpe  :  Length  of  the  canali- 
zed section;  number  of  locks 
depth.  Cost  of  works:  XII. 
4;  14. 

Seine  :    Improvement  of  the  na- 
vigability :   XII,    16;   17. 
-  Length  of  the  canalized   si  c- 
tion;      number   «of     looks; 
depth.     Cost     of    works     : 
XII,    4;    14  —  9;  6,    10. 
Sensee  :      Dimensions      of      the 

Goeulzin   lock  :    XfT,    18;  <>. 
Yonne  :    Length    of    the    canali- 
sed section;    number  of   locks; 
depth .    Cost    of    works  :    XII. 
4;  14  —  9;  6. 
—  in   Gerinnmj    : 

Brahe    :   Cost   of   canalization    : 

XII,   9;    7. 

Ftilda  :  Improvement  by  ca- 
nalization :  X1T,  1;  3  —  2; 
4.  —  9;  9. 

—  Le.ngth  of  the  canalized  sec- 
tion; number  of  locks, 
depth.  Cost  of  the  cana- 
lization works  :  XII.  2;  G 

_  4;   14  —  9;   7. 

Lippe  :    Approximative    cost    of 
canalization   works    :   XII,    2; 
6. 
Main  :    Improvement    by    cana- 


lization   :    XII,    1;    3   —   2:    !.    | 
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Canalised  Rivers   (continued)    : 
—  Length  of  the  canalized  sec- 
tion;   locks:    depth.     Cost 
of    works  :    XII,    2;    6    - 
4;   14. 
Moselle  :     Cost    of    canalization 

works  :    XII,    9;  <3. 
Oder      (Upper)  :      Improvement 
by  canalization:  XII,  1  ;3  —  2; 
4,    7. 

-  Length  of  the  canalized  sec- 

tion; locks.  Cost  of  works: 
Ml.   2;  6  —  4;   14. 
Saale  :  Length  of  canalized  sec- 
tion;     locks;     depth.     Cost    of 
works  :    XTI.    4;    14   -       9;   16. 
Uastrut    :    Length    of   canalized 
section:      locks;      depth.     Cost 
of  works  :  XII,  4;    14. 
We>er    :    Barrage   at    Dovcrdt  n    : 
Ml.   29;   11. 

De-ign      for     canalization      : 
XII,    2;    12. 

-  Locks     for     barge     trains     nt 

Dovenien  :    XI  I,    29:    11. 

—  in  (irfiif   Britain   : 

Trent:  Dinnn-ion^  of   the  locks: 
Ml.   49;   2. 
Improvement    (of   the):    XI F. 

41;    22. 

Weaver  :     Development     of     na- 
vigation :    XII.    41;    3,    37. 

-  Design      for      the      junction 

with   the   Trent    and    Mer- 
sey canal  :  XIF,  41;  37. 
— •  Improvement    (of   the):    XIT. 
41;    4,    6,    10.    15,    37. 

-  Protection     of    the     slopes    : 

XTI,    41;   3. 

-  Quay    wall     (on    the)  :    XI  f. 

36;    7  —  4^;  5. 
-  in  Hunfi<ir;i   : 

•     Canalisation   of   the   Hungarian 
rivers  :   XTT,   8;    1. 
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Canalised    Rivers     (continued)  : 
Bega  :    Canalization     (of    the)  : 

XII,  1;   15  —  8;   1: 
Bodrog   :  Canalization   (of  the): 

XII,    1;   15  —  8;   7. 

Danube  :     Canalization     of    the 

Soroksar  section  :    XII,    8;   9. 

—  Lock    in    a    branch    (of   the) 

at   Budapest  :    XII,    28;    9 

-  33;   10. 

Kor6s  :    Canalization    (of    the)  : 
XII,    1;    15  —   8;   6   —   33;    1.    j 

-  Locks*   and    dams    of    Bokeny    ! 

(on    the)  :    XII,    28;    7    — 
33;    1. 
Koros-Harmas  :    Lock    (on   the):    \ 

XII,    35;    1. 
Kulpa  :   Canalization    (of  the)  : 

XII,   1;  15  —  8;  1,  9. 
Sa jo  :•  Canalization    (of    the)     : 

XIL    1;   15  —  8;   6. 
Sio    :    Canalization    (of    the)     : 

XII,    1;   15  —  8;   4. 
Szamors  :  Canalization   (of  the)  : 

XII,  1;  5  —  8;  7. 
Temes  :    Canalization    (of  the)  : 

XJI,    1;   15  —  8;   8. 
Vag    :    Canalization    (of    the)    : 

XII,   1;   15  —  3;    8. 
-  in   Italy    : 

Adda  :  XTI,   42;   21. 

Design   for   canalization    :   XII, 

18;    5 
—  in  Russia.   : 

Canalization  of  Russian  rivers  : 

XII,    44;   24,    30. 
Cheksna.  :    Dimensions    of    the 

locks    (of    the)  :    XII,    12;    26 

-    19;    11. 
Dnieper  :  Cost  of  canalization   : 

XII,   36;   11  —  446?5;   7,    10. 

-  Improvement     by     canaliza- 

tion of  tihe  cataracts  : 
XII,  36;  11  -  -  44?>/s;  3 
—  R.  P.  194,  196. 
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Canalised  Rivers  (continued)   : 
Donetz  (Northern  ):.  Design  for 
bascule    lock-gates  :    XII,    19; 
11. 

-  Dimensions  *bf    the    locks     : 

XII,    44;    24. 

—  Improvement     by     canaliza- 
tion :    XII,    19;    11. 
Moskowa  :    Dimensions    of    the 
locks  :   XII,    12;   26  —  19;   11 
44;    24. 

Oka  :  Dimensions  of  the  locks  : 
XII,  12;  24  --  19;  11  —  44; 
24. 

Tesa  :  Locks  (on  the)  :  XII, 
44;  24. 

in  Sweden  :  Canalisation  works  . 

XII,   45;  20. 

Gotha  river  :  Improvement  by 
canalization  :  XTI,  45;  8. 

-  Weirs   (on  the)  :  XII,  45;   9, 

15. 
—  in   the   United   States    : 

Length  of  the  canalized  sec- 
tion; number  of  locks;  depth; 
cost  of  canalization  of  the 
rivers  :  Alleghany,  Big  San- 
dy, Black  Warrior,  Coosa, 
Cumberland,  Great  Kanaw- 
ha,  Green  and  Barren,  Illi- 
nois, Little  Kanawha,  Mon- 
onghela.  Mii^kigun  (Table): 
XII,  4;  14. 

—  Dimensions  and  characte- 
ristics of  weirs  and  locks 
of  the  same  rivers  and 
ako  of  the  following  : 
Ohio,  Rough,  Tennessee, 
Trinity,  Wabash,  White  : 
XII,  39;  17,  18. 

-  Works     for     canalizing    the 

waterways    of    the    Great 
Lakes  :    XII,    112;    15. 
Alleghany     :     Canalization     (of 
the)  :    XII,    R.    P.    213. 
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Canalised  Ijti-vers  (continued)   : 
Mississippi  :  Design   for   a  bar- 
rage  on    the    canal    des    Moi- 
nes  :    XII,    4;    18. 
Mohawk    :       Canalization       (of 
the)  :  XII,   1;  12  —  5;  6,  17. 

-  Locks    of    Little    Falls    (o*n 

the)  :    XII.    5;    13,    17,    19. 
Mononghela    :   Canalization    (of 

the)  :    XII,    K.    P.    213. 
Ohio  :    Cost    of    canalization     : 

XII,   4;  21.        , 

-  Dimensions    of    the    locks    : 

XII,   39;   17,    18. 

-  Improvement     by     canaliza- 

tion :    XIT.    4;    12,    2O    - 
R.   P.    158,   214,   220. 

-  Movable   barrages    (on   the)  : 

XII,    39;    17,    18. 

-  Rolling    lock    gates    :     XII, 

39;    22. 

Tennessee  :    Design    for    a   dam 
at    Muscle    Shoals    (on    the)-: 
XTT,   4;    17. 
Yonghiogheny    :       Canalization 

(of  the)  :  XII,   R.    P.    2U4. 
Free    ninn'iiiy   rivers  : 

-  Curves  :    XII,    1;    14,    1(7"   - 

2;  22,   31   —  6;  4,   7  —  9; 
3   —  10;    11,    21   --   11;   9, 
28,    31,    32    -  -    91;    14    - 
R.  P.   176. 

—  Determination  of  the  cases 
in  which  it  is  preferable 
to  resort  to  regulation 
works  rather  than  to  ca- 
nalization and  inv.  :  XII, 
1;  15,  16  —  Sbis;  3  —  6; 
8,  12  —  9;  8. 

-  Dikes    and     bank     revetment    : 

XIT,   1;  6,   9  —  2;   23,   30,   32 

-   4;   7,    9,    11    --   5;   3  —  9; 

7   --    11;    7,   40   --    12;    27,    36 

—  19;  9  —  22;   25  —  23;  14. 
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ninniiuj    rirrr*    (continued)    : 

-  Brush    mattress    (for)  :   XII, 

39;    14. 

-  Coverings    (of)   with   riprap: 

XTT,    4;   2,    7  —   33;    14. 

-  Guide-dikes  :     XII,     R.     P. 

177,    179.   See  also  Longi- 
tudinal dikes. 

-  impermeable  :      XII,      39; 

13. 

-  permeable:    XIF,    39;    13. 
—  Longitudinal     dikes     :     XH, 

1;    7.    10,    13,    17,    2)0  —  2; 
•_•:;.   :j0  _  4;    8?   n   __  6;  4 

9:    4,  6  -     10;   2,    6,   20 
-  11;  —  39;   13,    16. 
-  on    piles  :    XIF,    39:    14. 
I!  neks     (for)  :     XFT,      39; 
14 

-  Transverse    dikes    (spur    di- 

kes    and     bottom     sills)    : 

XII  1;   7,   10  —  2;   23,   3O 

-  5;  4  —  10;  8  —  11;    12 

39;    13,    16    -       R.    P. 

177,    179,    104. 

with  submersible  and  in- 
submersible  ends  :  XII, 
39;  13,  14. 

Discussion  of  the  various  me- 
th<Kls  for  improvement 
works  :  Advantages  and  de- 
fects of  each  type  :  XIT.  1 ; 

-  2;   5,    34  —  3h?.s;   2,    13  - 
4;  —  5;  —  6;  6.  7  —  8;  3,  5 

-  9;    7,    10  --   10;  --  11;  - 
19;     13    -  -    R.     P.     174,     176, 
177,    178,    180,    194,    199,    203, 
204,    212,    245,    294.    3O6. 

Formulary  embracing  elements 
for  defining  the  characteris- 
tics of  open  rivers  :  XII,  1; 
22,  28  --  11;  30,  35,  36,  72 

-  R.    P.    175,    181,    190,    195, 
246,    386. 
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Free   runn-inff  rivers    (continued)    : 

—  Gain   in    depth    due  to   regulat- 

ing works  :  XII,  1;  5  --  2; 
20  —  4;  .&,  12  —  5;  3  —  6; 
5,  8  -  -  9;  4  --  10;  -  -  11; 

-  39;   12  --  R.    P.    197,   200, 
211. 

-  Groins  :   See  Transverses  dikes. 

-  Improvement    by    canalization  : 

See   Canalized  rivers. 

—  Improvement     by     construction 

of  lateral  canals  :  See  C'o- 
TW//.S  :  Lateral  canals. 

—  Improvement      by      dredging     : 

XII,    1;  —   2;   24  —  4;  —  5; 
1,    16  --    6;    5    --   8;    3,    8   - 
9;    1,    4,    7   -  -    10;   -      11;   - 
39;    23    --44;    20,     32   -  -    R. 
P.     173,    176,     190,    192,     19*6, 
198,    203,    2105,    245,    385. 
—  Cost   of    improvement    dredg- 

ings  :    XII,    1;    22,    25    - 

4;  2,  3  --   10;   8,   9  —  11; 

4(7,    5il,    52,    70. 
-  Part   played    by    dredges    in 

rivers    :    XII,    11;    36. 

-  Improvement    by    regulation     : 

XII,     1;  2;        -    3;     3    - 

3bis;  1,  10,  12  -  -  4;  1.  5, 
7,.  9,  22  --  5;  1,  3,  15,  20 

-  6;   1,    2,    11  --  8;  4,   8,    10 

-  9;    1,    7   -      10;   --   11;   - 
36;   10  —  38;   1,   20  —  39;   10 

-  44;    21,    22,    23,    30   —   83; 
7  —  84;  1,   9  —  91;  9,   14  - 
R.      P.      173,      175,    176,    179, 
180,    189,    194,    195,    200,    203, 
2O4,    212,    2145,    294,    386. 

—  Improvement      by      reservoirs    : 

XII,    1;   --   2;   -      3?>/s;   2,    9, 
11      -   4;    3,    18,    22   —    5;    - 
6;    1,    10,    11    -  -   8;    3,    10    - 
9;  10  —  10;  27  —  11;   --  39; 
22. 
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ni  mi  in  a  rivers    (continued)    : 

-  Cost  of  improvement   by  re- 

servodrs  :     XII,     1;     5,     9, 
14  --   2;    9,    14   --   6;    10. 

-  Increase     of    depth     due   to 

improvement      works       by 
reservoirs:    XII,    1;    5    - 
2;/20    -  -    5;    5    -  -    R.    P. 
207,    210. 

Improvement     for    agricultural 

benefit:    XII,    1;    19,    20,    25 

-   8;    5    --   9;    11    --   11;    26, 

48,     7!1    -    -    R.     P.     188,     192, 

195,    245,   3'86. 

Influence  of  regulating  works 
upon  the  floods:  XII,  11; 
39,  70.  See  also  Floods. 

Law   of  distance  :   XII,    11;   28. 

Law  of  «  the  call  of  the  wa- 
ters ))  :  XII,  11;  19,  45,  46, 
53,  54  —  R.  P.  203,  204. 

Limits  of  the  velocity  of  cur- 
rents :  XII,  1;  14,  17,  18, 
20  —  2;  .27,  32  —  3;  6,  10, 
16  —  5;  2,  4,  9,  12  —  6;  3, 
8  —  9;  1,  3,  5,  9  --  10;  12 

-    11;    43    --    39;'  12,    16   - 
R,    P.    198. 

Longitudinal  jetties  :  XII,  R. 
P.  177,  179.  See  also  Longi- 
tudinal dikes 

Principle  of  continuity  in 
plans  and  curvatures  :  XII, 
11;  34. 

Protection  against  inunda- 
dations  :  See  Reduction  of 
floods : 

Protection  of  river  banks.  See 
Dikes;  Protection  of  xlo-pes. 

Protection  of  river  bottoms  : 
XII,  4;  5  —  5;  3  —  39;  12, 
16.  See  also  Transverse  dikes. 

Regulation  by  mechanical 
dredgings  of  the  channels 
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Free  running  rivers  (continued)  : 
and  water  supply  :  XII,  11; 
39,  45. 

-  Regulation         by         permanent 

works  :  XII,  11;  37,  41,  42, 
46,,  4i8,  4-9,  312,  55.  70  --  R. 
P.  176. 

—  Causes  of   failure  of   regula- 
tion    works:    XII,     1;    11 
-  5;   3  --  10;   12. 

-  Reduction     of     floods;     protec- 

tion     against     inundations     : 
XII,   1;   5,    8    --   2;   14,    !7   - 
3;    4.    11,    19    -  -    3bis;    13    - 
4;   20  —  5;  4   --   6;   11  —  8; 
3   --   10;    17  --    11;   37,    70   - 
39;     14    -        R.     P.     196,     206, 
214,    246. 

Regulation     works     (cost    of)     : 
XII,    1;    11,    12,    17    --4;    12 

-  6;  4  —  9;   7  --   10;  6,    18 

-  11;   40.    47,   52,   70. 

-  l\  flat  ion    between    the  f4iape  of 

the     channel     line     of     rivers 

and   the  channel   depth  :  Xlf, 

11:   28. 

Shape    of    plans  :    XII,    11;    34, 
R     P.    178.    See  also  Cwr- 

>'< »;  Vargue's  l<ur. 
-Shifting     of     crossings:      XII. 

39;    12.    See   also  Law  of    the 

call  of  the  waters. 
-Slopes    and    flow:    XTT,     1;    II. 

is.    19   —   2;   2f».    34      -   3;   7, 

16.    20  -  -  3bis;   5   —  4;  6  - 

5;  3,    9  —  6;  2,  5,   ?  —  9;   3. 

8   --    10;    14  —   11;   8,    52,    70 

-  39;   12  --  R.   P.    204,    205. 

-  TV  on  s  verse    profile.    See   Trans- 

verse sections. 

-  Transverse     sections  :    'XII,     1; 

14,    17,    19  —  2;   22,   29  —  3; 
10,    19    --    6;    10    -      9;    2   - 
10;    14,    19,    22,    24    -  -    11;    7 
—  20;  -3  —  R.  P.  178. 
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runiiiiKj  river*    (continued)    : 
Water    supply   of    free   running 
rivers  :    XTI.   11;   25  —  R.    P. 
182,    184,    186,    191,    195,    201, 
206,    209,   229.   See  also    :   Im- 
provement by   reservoirs;   Ee- 
servoirs. 
in    .1  a.  ^f  i  ia    : 

Elbe  :  Improvement  of  the 
flood  regimen  (Of  the^  :  XII, 
3;  6,  20. 

Improvement     of    the     navi- 
ii-ahility    (of    the)   :    X1J,  1; 
9   --   3;    1       -   R.    P.    177, 
178,    186,    187,    196,    204. 
Moldau  :    Improvement    of    the 
navigability  :    XTT,     1;     9    — 
3fc/.<;-  1    -   -    R.    P.     176,     179, 
IP'S,    1<7. 
in   lli-l'jiiiin    : 
Meu-e    :      Regulftting     works    : 

XH,  38;   20. 

Ourthe  :  Regulating  works  : 
XII.  38;  2d. 


n      untiti    : 
St-Lawrence    riv.  r  :    Dredgings: 

XII.    |{.    P.    356,    858. 
in    I'J  ranee    : 
(o.nmne     :     Design     for     impro- 

vement    by     reservoirs  :    XII, 

4;   20. 

-  Improvement        (of       the)     : 

XII,    11;    19,    29,    3'4. 

-  Maximum      velm-ity   "  of    the 

current:   XTT,    1  ;   14  —  6; 

9. 

Loire  :  Design  for  improve- 
ment by  reservoirs  :  XII, 
4;  20. 

-  Maximum     velocity     of    the 

current  :     XII,     1  ;     12    - 
6;    1    -  -    11;    39    --    R.    P. 
197,    200. 
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Free  running   rivers    (continued)  : 

—  Regulation   works    (on   the): 

XII,    1;   12  —  6;   1  —  11; 
39   —  R.    P.    197,    200. 
Rhone  :      Cost      of      regulating 
works  :  XII,  4;   12  —  9;  7. 

—  Design   for   improvement   by 

reservoirs  :    XII,    4;    20. 

—  Improvement    (of)  :    XII,    4; 

4,  5,  18  —  11;  12,    13,  16, 
52  —  R.   P.   178,  197,  200. 
Seine :     Design     for     improver 
ment  by    reservoirs  :   XII,   4; 
21. 
-  in  Germany  : 

Elbe  :  Improvement  by  dredg- 
ings  :  XII,  11;  41  -  -  R.  P. 
202, 

—  Improvement    by    regulation: 

XII,    1;    3 •  —   4;   5,    12   - 
11;  12,   41  —  91;  9. 

—  Regulating  works'  expense   : 

XII,    9;    7. 

Memel  :  Cost  of  regulating 
works  :  XII,  4;  12. 

Niemen  :  Improvement  by  re- 
gulation :  XII,  4;  5. 

Oder  :  Improvement  by  regu- 
lation :  XII,  11;  12. 

—  Improvement    by    regulation 

and    by    reservoirs  :    XII, 
1;  2  —  2;   7. 

—  Regulating    works'    expense: 

XII,    4;    12    --   9;    7. 
Pregel  :      Cost      of      regulating 

works  :    XII,    4;    12. 
Rhine  :     Dredging     works     (on 

the)    :  XII,  11;  41,  50. 

—  Improvement      by      regula- 

tion :    XII,    1;    3    -  -    2;    2 
-  4;  5,    13  —  11;   12,   17, 
41,    50,    52   —  22;   3. 

—  Improvement   in   the  section 

St-GToar  -  Bingen    :       XII, 
22;  2. 
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'Free   running  rivers    (continued)  : 

—  Regulating    works    expense  : 

XII.  9;  7. 
Trave  :  Regulating  works  : 

XII,  91;  14, 
Vistula :  Cost  of  regulating 

works  :   XII,   4;    12. 

-  Regulation    (of    the)  :    XII, 

11;  12. 
Warthe  :     Cost    of     regulating 

works  :   XII,   4;    12. 
Wesei  :     Completion    of    works 

of   regulation  :   XII,   2;   27. 

-  Cost    of    regulating   works    : 

XII,   1;  5  —  2;  13,  24  — 
4;    12. 

— *  Improvement  by  dredgings 
at  the  mouth  of  :  XII,  11; 
37. 

-  Improvement    by    regulation 

and    by    reservoirs  :    XII, 
1;  2,   3  —  2;   2,   10,  21  - 
9;    10   --  R.    P.    187,    197, 
200,    202,    204,    210. 

-  Water     supply     (for    the)    : 

XH,    2;    13,    25. 

—  in  Great  Britain  : 

Tyne  :     Dredgings    (on    the)    : 
XII,    96;    9. 

—  in  Hungary    : 

Danube  :   Regulation     works   at 
Iron   Gates    :   XII,    11;   26  - 
84;    1,     7,    9    -  -    R,    P.     176, 
294.  See  also  Iron  Gates. 

Szamos  :    Improvement    by    re- 
gulation      and      dredginge    : 
XII,   1;  10  —  8;   7. 
-  in   Italy    : 

Arno  :  XII,   18;  1. 

—  Improvement  by  dredgings  : 

XII,   1;   18  —  9;  8. 
P6  :  XII,  18;  1. 

—  Improvement    by    dredgings: 

XII,    1;    18  —   9;    5,    8  - 
11;    42. 


8 
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Free  running  river*   (continued)    : 
Reno  :   Regulation    works:   Xll, 

34;    6. 
Tiber  .   XII,    18;   1. 

—  Improvement    by    dredgings: 

XII,    1;    18   --   9;    8. 

—  Improvement    by    regulation 

works    :    XII,    11;    39. 
-  Regulation    works    (on    the) 
at  Rome  :  XII,    28;   14  - 
34;     11. 


—     n 

Meuse  :  Improvement  (of  the) 
mouth  by  dredgings  :  XII. 
11;  37. 

•  —  Improvement  by  regulation 
and  dredgings:  XII,  1; 
20  —  10;  ].  24  -  I!.  I'. 
197,  200. 

AVaal  :  Improvement  by  regu- 
lation and  dredgings  :  XII, 
1;  20  —  10;  1,  5. 

—  Improvement      works'       ex- 

pen>e  :    Xll,    10;   6,    8. 
Yssel  :    Improvement    by    regu- 
lation    and    by     dredgings    : 
XII,    1;    20  --    10;    1,    U?  — 
R.    P.    197,   200. 

-  in  1-f  mi  iiiti  nia  (European  Danu- 

be   Commission). 
Danube    :        Improvement       by 
dredgings  at   the  mouth  of   : 
XII,   11;  37. 

-  in    Russia   : 

Improvement    by    dredgings    on 

Russian   rivers  :    XII,    36:    in 

-  44;   20,    31. 
Regulating    works    on    Russian 

rivers  :   XII,    44;    23,    31. 
Dnieper  :    Improvement    by    re- 

gulation   at    the    mouth    of    : 

XII,  11;  37. 

—  Regulating      and      dredging 

works  :    XII,    44;    20,    22. 
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Free  running  rivers   (continued)    : 

Don  :  Regulating  and  dredg- 
ing works  :  XII,  44;  20,  22. 

Duna  :  Improvement  by  dredg- 
ings at  the  mouth  of  :  XII, 
11;  37. 

Kama:   Improvement   by   dredg- 
ings :    XII,    1;    24    -  -    11;    55 
-  44;   20,    22. 

Msta  :  Improvement  of  the  na- 
vigability (of  the)  by  reser- 
voirs :  XII,  4;  19  --  11;  26. 

New  a  :  Improvement  by 
dredgings  at  the  mouth  of  : 
XII.  11;  37. 

Oka  :  rmprovement  by  dredg- 
ings :  Xll,  1;  i'l  -  11;  55. 

Tvertza  :  [mprOYenfteal  by  re- 
servoirs :  XFf,  11;  2G. 

Vistula;  Regulation  works  : 
XTI.  44:  22. 

Volga  :  Barrage  reservoir  (on 
the)  :  XII,  R.  P.  215. 

-  Improvement    by    dredging-: 

XII,  1;  23  --  11;  --  44; 
22  --  R.P.  192,  198,  199, 
200,  202. 

-  Cost    of    dredging    works 

Xll.     11;    70. 

-  Maintenance    of    the    Vol- 

ga   channel    by    dredg- 
ings :    XII,    11;    69. 
—  Improvement     by    permanent 
regulation        works,        by 
dredgings    and     by    reser- 
voirs :    XTI.    1;    23    -  -    11: 
53. 

-  Improvement    by    reservoirs: 

XII,  4;  18  —  9;  10  —  11; 
26  —  R.    P.    215. 
—  Regulation    works    (of    the); 
Regulation    of    the    Teliat- 
chi    Brod  :    XII,    44;    22. 
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Free  running   river*   (continued)    : 
—  in  the  tlnited  States  : 

Allegliany  :      Improvement      by 
regulation      and     storage    re- 
servoirs :     XII,     R.    P.     206, 
212.   217. 
Columbia  :       Improvement       by 

regulation  :    XII,    4;    5. 
French     board     :    Improvement 

by  regulation    :  XII,  4;  5. 
Great    Lakes:    Regulating  works 
on    the    waterways    of    the     : 
XII,    112;   15,    17. 
Hiwassee:    Improvement    by    re- 
gulation :    XII,    4;    5,    12. 
Mississippi    :   Characteristics   of 
the  reservoirs   (of  the)  :   XII, 
39;    23. 

Dredgings     (on    the)  :    XII, 
1;    10,    27    --    4;    6,    9    - 
11;     41,     4>9,      5*0,     51,     52 
-   39;    24. 

Improvement    by    regulation: 
XII,   4;    5,    12   --   11;   39. 

-  Improvement       by       storage 

reservoirs  :  XIJ,  4;  20, 
23  -  -  5;  4  -  -  9;  10  — 
39;  23  —  R.  P.  210,  212, 
214,  218. 

-  Regulation     works     at     the 

<(  Rock  Island  Rapids  »  : 
XII,  4;  1. 

Missouri  :  Improvement  by  re- 
gulation :  XII,  4;  5. 

Mohawk  :  Improvement  by  re- 
gulation and  by  dredgings  : 
XII,  5;  16. 

Monongahela:  Improvement  by 
storage  reservoirs  :  XII,  R. 
P.  206,  213,  318. 

Ohio  :  Improvement  by  dredg- 
ings :  XII,  1;  28. 

-  Improvement   by  storage  re- 

servoirs :  XII,  4;  21,  22. 
—  R.  P.  206,  213,  218. 


RIV 
Free  running  rivers   (continued)    : 

Oswego  :  Improvement  by  ca- 
nalization :  XII,  R.  P.  220. 

Seneca  :  Improvement  by  ca- 
nalization :  XII,  R.  P.  220. 

Ste-Croix  :  Design  for  impro- 
vement by  reservoirs  :  XII, 
4;  20. 

State  Barge  Canal  :  Improve- 
ment (of)  by  reservoirs;  : 
XII,  R.  P.  220. 

Tennessee  :      Improvement      by 
regulation     and    dredgings     : 
XII,    1;   10  —  4;    3,    5,    9. 
-  Regulation   Avorks   at  «   Lit- 
tle  River    Shoals   »  :   XII, 
4;    11. 

Wisconsin  :  Design  for  impro- 
vement by  reservoirs  :  XII, 
4;  20. 

Tidal    rivers    :    XII,    11;    15,     19, 
28,    31. 

Calculation  of  water  volumes  : 
XII,  63;  24. 

Cubing  of  tidal  volumes  :  XII, 
11;  36,  38. 

Determination  of  the  probable 
regimen  of  the  bed  of  tidal 
estuaries  :  XII,  11;  22. 

Formulary  of  characteristics 
of  tidal  rivers:  XII,  11;  36. 

Hydraulic  power  of  tidal  ri- 
vers :  XII,  11;  19. 

Improvement  of  tidal  rivers; 
maintenance  of  depth  :  XII, 
11;  22  —  68;  2,  22. 

Law  of  the  call  of  the  waters  : 
XII,    11;    19,    45.    46,    53,    54 
-  R.   P.   201,   202. 

Measurements  of  the  speed  of 
currents  :  XII,  63;  24.  , 

Protection  of  slopes  :  XII,  36; 
13. 

SCOTT-RUSSELL  form  ul  a-  :  XII, 
63;  26. 
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Tidal  rivers   (continued)    : 

—  in  Belgium  : 

Scheldt  :  Depth   (of   the)  :  XII, 
64;   4. 

—  Regulation    works  :   XII,    R. 

P.   392. 

—  hi  France  : 

Adour  :    Dredgings    in    the    es- 
tuary :   XII,    83;    22. 

—  Maintenance     of     depth    of 

the  entrance  :  XII,   83;   6. 
Garonne   (tidal   section)    :  Dee- 
pening   :  83;  6,   14. 

—  Improvement    (of  the):  XII, 

11;    11. 

Gironde  (tidal  section)   :  Buoys 
in  the  estuary   :  113;  7,  18. 

—  Deepening    (of    the)    :    XII, 

83;  6,  14. 

—  Depth  of  the  projected  port 

(on  the)   :  XII,  G8;  2-8. 
Loire  :  Buoys  in  the  entrance  : 
113;   7,   18. 

—  Deepening    of     an    entrance 

channel  •  XFI,  95;  12. 

—  Dredgings,  establishment    of 

longitudinal  dikes  and 
work*  for  removing  rock  : 
XII,  95;  14. 

-  Improvement  works   :  83;   6, 
7  —  86;    11.   14.    22. 

—  Works   for  the   improvement 

of  the  tidal  flow  :  XII, 
95;  13. 

Seine  :  Buoys  at  the  estuary   : 
XII,  113;  7,   18,  22. 

—  Construction  of  a  tidal  basin 

and  a  graving  dock  in  the 
reach  of  the  estuary:  XII, 
95;  7. 

—  Deepening      of       the      tidal 

Seine   :  XII.  83;  6,  13. 

—  Extension  of  the  dikes  in  the 

estuary  :  XII,  95;  11,  21, 
33,  34. 


RIV 

Tidal  rivers   (continued)    : 

-  Improvement    of    the    estua- 

ry :    XII,    11;    11,    23. 

-  Improvement    of    the   Lower 

Seine  :  XII,   95;   2,    11. 
-  in   Germany   : 

Eider  :     Guide     buoys     at     the 

mouth  (of  the)  :  XII,  111;  2. 

Elbe :       Influence      of      spring 

floods  on   tbe  water-level    (of 

the)  :    Xfl,    63;  23. 

Ems  :  Lighting  of  the  entrance 

channel  :   XII.    111;  2. 
We>er   :      Regulation      works    : 

XII.    62;   3   —  63;  6. 
—  in   Great-Britain   : 
Blyth  :   XII,  96;   15. 
Clyde  :  XII,   62;   12  —  67;  2. 

-  Equipment     (of    the)  :    XI I, 

55;   11. 

Improvement    of    the   mouth 
(of   the)  :   XII,    11;   37. 

-  Lighting  of   the   waterway    : 

XIF.    110;  2  --  114;    2. 
Mersey  :   XII.   41;   3,   4O. 

-  Construction     of     platforms 

and     of    decks     for   sheds 
(along    the)  :    XII,    96;    5. 

-  Equipment    (of    the)   :    XII, 

55;    11   --  R.   P.    157. 
-  Transborders    employed    for 
handling    various    go,ods    : 
XII,    74;  4. 

Thames  :      Deepening      of      the 
channel  (of  the)  :  XII,  96;  3. 

-  Equipment     (of    the)  :    XII, 

96;  3   —  R.   P.    157. 

-  Reinforced      concrete      jetty 

at   Gravesend  :   XII,   28;  6 
—32;  9  _  96;  5. 

Test  :  XII,   96;  7. 
Tyue  :  Coaling  staithes  at   Der- 
wen tough  :   XII,   32;   11. 

—  Floating     docks     of    various 
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Tidal  rivers   (continued)    : 

systems  :    XII,    53;    21    - 
57;  8. 

—  Graving     docks     (on    the)    : 
XII,   57;   16. 

—  in  Netherlands  : 
Donge  :   XII,  43;  5. 

Meuse  :  Improvement  (of  the)  : 

XII,   10;  2,  5,  22. 
New  waterway  between  Rotter- 
dam    and     the     coast  :     See 
Nieuwe  Waterweg. 
Waal  :    Improvement    (of   the)  : 

XII,   10;   2,   5. 
Ygsel  :   Improvement   (of  the)    : 

XII,   10;   3,    17. 
ROBERT  :  XII,    11;   39. 
ROBINS  :    Bands    (of    the)    system    : 

XII,    78;   2,    4. 
ROBINSON,   A.   W.  :  XII,  R.   P.  350, 

356,   357. 
Rochdale  :       Reinforced       concrete 

bridge  :  XII,  32;  8. 
Rochefort  :    Depth    of    the    port    : 
XII,  62;  7  —  64;  22,  24. 

—  Transporter  bridge  of   Martrou 

(near)  :  XII,  102;  37  —  104; 
9  —  106;  18. 

Roche  Maurice  (Nantes)  :  Con- 
struction of  a  ferro-concrete 
quay  wall  :  XII,  95;  13,  28,  30. 

Rock-breakers.  See  Means  for  re- 
moving rock  under  water. 

Rock  Rapids  :   XII,    39;   10. 

Rock  under  water  :  (Removing)  : 
XII,  5;  11,  13. 

Rocky  Rift  :  Dam  (of)  :  XII,  5; 
11,  13. 

ROCKWELL,  Sam:  Data  of  fuel  con- 
sumption for  heavy  freight 
trains  :  XII,  48;  5. 

ROOD,  Thomas  :  Da.ta  of  fuel  con- 
sumption for  heavy  freight 
trains  :  XII,  48;  6. 


ROE 

ROEDER  :  Piles  and  stakes  of  rein- 
forced concrete  :  XII,  29;  7. 

ROGERS  :    XII,   R.  P.   322,  323. 

ROJDESTVENSKY,  A.  :  XII,  102;  45 
-  108;  1  —  R.  P.  379,  381. 

Role  of  the  State  in  the  improve- 
ment of  waterways  :  XII,  11; 
15. 

ROLOFF  :  XII,   11;    41. 

Rolling  :   XII,   61;    7. 

Rome  :  Construction  of  quays  : 
XII,  28;  14  —  34;  11. 

-  Resurrection  bridge  on  the  Ti- 

ber :  XII,   28;   11  —  34;   2. 
Roosevelt  :  Storage-dam  :  XII,   28; 

16,  ID  —  30;  3,  16. 
Rosario  :  Depth  of  the  port  :  XII, 

64;    22,   24, 

Rosendale   Cements  :    XII,    28;    15. 
Ross,    Betsy  :   XII,   R.    P.    167. 
Rostock  :  Depth  of  the  port  :  XII, 

64;   22,  24. 
Rotterdam  :  Dredgings  at  the  port 

(of)  :   See  Dredging;  Dredges. 

-  Equipment    of    the    port  :    See- 

Mechanical  equipment  of  the 
ports. 

-  Floating    docks  :    See    Graving 

docks. 

-  See  also  Sea  ports. 
Rotterdamsche      Lloyd  :      Develop- 
ment  of    vessels    dimensions    (of 
the)  :  XII,  68;   16. 

Roubaix  :  Canal  (of)  :  Quay  wall 
of  reinforced  concrete  :  XII,  31 ; 
22. 

Rouen  :    Dredgings    for   the    main- 
tenance of  depth  of  the  entran- 
ce channel  :  XII,  83;  6. 
—  Equipment    of    the   port  :    XII, 
73;    2.     See    also    Mechanical 
equipment  of  the  ports. 

-  Terminal    port    (of)  :    XII,    24; 

2.  See  also  Sea  ports. 
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-  Transporter    bridge    (of)  :    XII, 

102;    7,    37   --  103;   10,    11   - 
104;   9   --  105;   2   —  106;    18. 

Rough  :  Dimensions  and  charac- 
teristics of  dams  and  locks  (of 
the)  :  XII,  39;  17,  18. 

Roulers-Lys    Canal  :    See    Canals. 

ROUMMKL,  L.  (de)  :  XII,  R.  P. 
3O3,  383. 

Roustabouts  :  XII.   23bi.s;   7. 

RorxDO  :   XII,    R.    P.    291. 

Rove  :  Cutting  (of  the)  on  the 
canal  Marseilles-Rhone  :  Cross 
soot  ion  :  XTF,  16;  13,  14  --  95; 
18. 

Royal  Commission  on  Canals  and 
Waterways  of  the  United  King- 
dom. Report  (of  the)  :  XII,  41; 
1. 

Royal  Mail  and  Pacific  Steam  Na- 
vigation C°.  Increase  of  vessels' 
dimensions  :  XII,  68;  14. 

Royers  (Lock)  at  Antwerp  :  XII, 
64;  17  —  R.  P.  315. 

Roxof  :    XII,    R.    P.    291. 

Rubicon    (the)  :    XII,   34;   8. 

Rrmx.   W.  :   XTT,    R.    P.    186. 

Rubble  masonry  :  Meaas  for  ren- 
dering impervious  to  water  : 
XII,  28;  2  —  31;  10,  11. 

RVDLOFF  :  XII,  53;  5  -  60;  5  — 
01;  3. 

Rugosity  :  coefficient  (of)  :  XII, 
9;  9. 

Riiin.MANN  :    Formula:    XI  I,    3;    10. 

Ruhr  :   XII,   10;  4. 

Ruhrort  :  Consolidation  of  the  ri- 
ver banks  with  ferro-conorete 
system  (at)  :  XII,  29;  7  —  R. 
P.  280. 

-  Ferro-concrete  quay  Avail  :  XM, 

29;  7. 

-  Ferro-com-rete      works     (Melan 

system)  :    XII,    29;    7. 


PJTX 
Runcorn  :       Mooring       along      the 

quays  :   XII,   41;   39. 
— •  Transporter  bridge  on  the  Mer- 
sey :   XII,    103;  9  --   105;   22. 
Rupel  :    Movement    of    traffic    (on 

the)  :   XT!.   R.    P.    241. 
Rupel  :        Brussels-Rupel        Canal  r 

Protection    of    the    slopes  :    XTTr 

38;   30  —  64;  15. 

-  Louvain-Rupel    Canal  :     Termi- 

nal  port   (on  the):   XII, 21;   K 
RUSSEL  RF.A  :   XI F,   41;  24. 
Russia  :      Geographical      and     Oro- 

graphical       description        (of)    r 

XH,    44;    1. 

—  Geological     structure      and    cli- 
mate  (of)  :   XII,   44;  5. 
Rnvanlcourt  :    Tunnel    (of)    on    the 

Xord   Canal    (France)  :   XII,    16; 

10. 
Ruysbroeck   :        Suing    bridges    on 

the  canal    Brnmels-Rnpel  :    XII,. 

102;   24  —   104;  26,    27. 
Rybinsk  :     Ferro-concrete    lock     at 

the    inland    port    (of)  :    XII.    35; 

1.   4. 

-  Port    (of)  :    See    Inland   port*. 
RYTIR  :    XII.    R.    P.    182. 


Saalo   :    Improvement    by    canali/a- 

tion     :    Length    of    the    canalised 

section;    number  of    lix-ks:    d«'p;h: 

«>f   works  ,:   XII,  4;   14. 
Saban.g    :     (Dutch    India)     :    Power 

of    tlui    floating    dock    (of)    :    XIIr 

60;  3. 

SACCHI,  GUIDO  :  XII,  34;  8. 
SafVty    of    navigation.    See   firm ri fir 

of  navigation. 
Sa.gina\v  :  Bay  (of)    :  Great  Lakes   : 

Accidents     of    navigation     :    XII,. 

112;  8. 
Sagone    :   Construction  of  a  landing 

stage  :   XII,  95;  25. 
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St  Glair  (Lake)    :  XII,  15;  7  -  112;" 

11,  19. 

St   Glair  Flats  (canal).   See  Canals. 
St  Glair   River.   See    liivers.  . 
St   Croix   River    :   Improvement    (of 

the)    :   XII.  4;  21. 
St   John's    N.    B.    :    Depth   of    the 

port   :  XII,  64;  2&  25. 
St  John's  N.  F.  :  Depth  of  the  port: 

XII,  64;  22,  25. 
St  Joseph   (Missouri)    :  Dyke  (of)    : 

XII,  28;  17  -  30;  8,  31.  . 
St  Lawrence   river    :    Dredgings   (of 

the)   :  XII,  79;  3,  6,  16,  21  —  R. 

P.   355,  3511    357. 

-  Cantilever     Bridge    at   Quebec   : 

XII,  105;  16,  19. 

-  Works  for  removing  rocks  :  XII, 

84;  10,  13  -  R,  P.  356,  357. 
—  See  afeo  Hivcrs. 
St  Louis    :    Canal    (of)    :   wharves  : 

XII,    95;   31. 
St  Malo  :   Roller  bridge  :   XII,   106; 

6. 
St-Mairco  and  Orfano  :  canal  of.  See 

Maritime  Canals. 
St  Martin   :  Canal  of   :  Encorbelled 

gangway   :  XII.   31;  24. 

-  Reinforced  concrete  vault    (over) 

(Paris)    :  XII,  28;  4-31;  23. 

St-Mary's  FaUls   :  Canals  in  Canada 

and  in   the  U.   S.  A.   See  Canals. 

-  Dam-bridges  at   the  locks    (of)    : 

XII,   12;  14  -  15;   13. 

-  Dimensions  of  boats    (on  the)    : 

XII,   15;  4. 

-  Locks  (of  the)    :   see  Locks   :  St 

Mary's  Falls. 

-  Mitering  gates  (at)  :  XII,  15;  17. 
St  Mary's  river  :  XII,  12;  12  —  15; 

1  —  39;  2,  6,  28  —  112;  4,  17. 

-  Dipper      dredges     employed     (on 

the)  :  XII,  79;  25. 

-  \Yorks  for  removing  rock    :   XII, 

79;  23,  21. 


SAI 

St  Nazaire  :  Dredgings  for  mainte- 
nance of  entrance  depth  :  XII, 
83;  6,  22. 

-  Equipment  of  the  port  :  see  M>- 

chanical  equipment  of  -port*. 

-  Extension    of    the    graving    deck 

n°  1  :  XII,  95;  12. 

-  Roller  travelling    bridge    (at)     : 

XII,  102;  34  -  106;  ]6. 
-  Transporter    bridge    (at)     :   XII, 
102;  34  --  106;  12,  13. 

-  Transformation   of  the   Chamber- 

lock  of  Penhoet   :  XII,  95;   12. 

-  See   also    :   Sea  ports. 

St  Petersburg  :  International  Mari- 
time Conference  in  19i2  :  XII,  1^. 
P.  166,  361. 

-  Bascule    bridge    on    the    Ekathe- 

ringofka   :  XII,  102;  44  —  108; 
3.   See,  also  Sea  ports. 
Sailing   vessels   :•  Height  of  masts  : 

XII,  106;  7  —  109;  3. 
St   Quentin,     Canal     (of)    :   Dimen- 
sions of  the  new  locks  :  XII,  16; 

6.  See  also  Canals. 
St  Thomas  :  (Denmark)    :  Depth  of 

the  port  :  XII,  64;  23,  25. 
Sajo   :   Canalization   (of  the)   :  XII, 

1;  15  —  8;  6. 
—  Characteristics  (of  the)   :  XII.  8: 

6.  v 

Sale  (Manchester)    :  Reinforced  con. 

crete  span  bridge   :  XII,  32;  8. 
Saleco    :   syphon    (over  the)    :    XII, 

34;  7. 

SALMOJKAGHI  :  XII,  42;  21. 
Salonika  :  Depth  of  the  port   :  XII. 

64;  5,  23,  25. 
Salz.see   (Stockholm    Baltic  Buy)    : 

XII,  109;  8. 
Samara  (Russia)  —Port  (of)   :  XII, 

44;  26. 

Sa,mbre  :  XII,  38:  27. 
Sarnbre   :  canalized  section   (of  the): 

-  see  Canalized  rivers. 
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SANCTIS  :  XII,  11;  39. 
Sand   :  see  Materials. 
SANDARS  :  XII,  41;  26. 
SANDERMANN,    John    Watt   :    XII.   79; 

23. 
«  Sandettie   »     (Lightship)     :     XII, 

113;  19. 
San  Diego   :  Depth    of  the    port   : 

XII,  62;  6  -  64;  22,  24. 
Sandusky    (Great  Lakes)    :  Deepen- 
ing of  the  port  :  XII,  112;  17. 
Sandy   Lake   :    Storage   reservoirs    : 

XII,  39;  23. 
SANER,   J.   A.    :  XII,  36;   1,    7  —   41; 

1  —  B.  P.  291. 
San  Esteban    de  Pravia    (Spain)     : 

Works  for  removing  rock  at   the 

port  (of)   :  XII,  81;  7. 
SANFORD,  J.   C.    (Lieut.  Col.)    :  XII. 

82;   5,  9  --  R.   P.   158,  160,   384, 

400,  403. 
Sain   Ei-ancdaco;    Cal.    :    Dry    docks 

(of)   :  XII.  55;  4. 

-  Pier  of  the  port   (of)    :  XII,  28; 

18  -  30;  14. 

-  Terminal  port  (of)   :  XII.  21;  16. 

-  Transport   on   ferry-boats    (at)    : 

XII,  105;  1. 

-  Works  for  removing  rock  at  the 

port  (of)  :  XII,  81:  2  —  84;  2. 

-  See  also  Sea  ports. 

San  Francisco  (Santa  Catharina, 
Brazil)  :  construction  of  a  pier 
on  piles  :  XII,  R.  P.  376. 

San  Juan  (Porto  Rico);  Depth  of 
the  port  :  XII,.  64;  22,  24. 

SANJUST  DI  TEULADA  :  E.  :  XII  '2: 
1,  21  -  18;  1  -  R,  P.  171,  208, 
229,  250,  251. 

San  Pedro,  Cal.  :  Breakwater  (of)  : 
XII,  94;  6. 

-  Depth  of  the,  port  :  XII,  62;  6,  8 

-  64;  22C  24. 

Santa  Monica  :  Cal.  :  Depth  of  the 
port  :  XII,  64;  23..  25. 


SAN 
Santiago    de  Cuba   :    Depth  of   the 

port  :  XII,  64;  22,  25. 
Saone     :   Canalisation     (of    the)     : 

Length    of  the    ca>nailised    section; 

number  of    locks;    depth;  cost  of 

works  :  XII,  4;  14. 
Sand  durues  at  the  Pointe  de  Grave 

(Gironde)     :    Protection    covering 

(for)  :  XII,  89;  9  -  95;  29,  33,  36. 
Sand    loaders   at    Balboa    (Panama 

CanaJ)   :  XII,  30;  17. 
Sanitary  canals.  See  Irrigation  ca- 
nals; Sanitary  canals  and  canals 

hydro   electric  power  plants. 
Sa<)ne     :     Canalization      (of     the); 

Length      canalized;      number     of 

locks;  depth;  cost  :  XII,  4;  13. 
Saonef-Marnte    canal   :    siee    Canals. 
Saratov    (Volga)    :     Equipment   of 

the  port  :  XII.  27;  7. 
Sarepta  (Volga)   :  Equipment  of  the 

|H,rt    :   XII,  27;  7. 
Sarre     :     canalisation     (of     the) 

Length   of  the   canalised    section; 

number   of   docks;   depth;   cost  of 

wotte  :  XII,  4;  13. 
SASSI  :  XII,  11;  41,  42. 
SasMiitx      :     communications     with 

Trelleborg  (Sweden);  ferry-boats  : 

XII,  91;  15. 

-  Transporter  -bridge  for    railway 

trains  :  XII,  91;  16. 

-  Works    at    the    port    (of)    :   pier; 

vest    :  XII,  91;  15. 
SAULI   (Col.)    :  XII,   59;  5. 
Sa/ult     Ste-Marie     :     Commerce    on 

American     and     Canadian    canaJs 

(at)    :  XII,  48;  16,  17. 

-  Looks     (American)     (at)    :    Poet, 

Weitzed,  New  lock)  :  XII,  12; 
16  -  15;  5,  11,  2-1  -  39;  3,  28 
-  48;  7.,  11,  14,  17  -  112;  15. 
See  also  Docks. 

-  Lock    (Canadian)   :    XII,   12;   17, 
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36  —  15;  5    23  —  39;  3  —  48; 
27. 
-  Port  (of)    :  XII,  112;  7,  15. 

—  Depth  of  the  port  :  XII,  64;  22, 

24. 

—  See     aliso     Canals    :  .  St-Mary  s 

Palls  canal. 
SAUNDERS   :  XII  79;  1  —  R.  P.  351, 

362. 
Savannah    :    Depth    of    the    port    : 

XII,  62;  6,  8  -  64;  22,  24. 
Save  :  XII,  8;  1. 
Savone   :  Depth  of  the  port  :  XII. 

62;  7  —  64;  22,  24. 
Scarlino    :  Ferro    concrete    syphon 

•under    tthe    AMaciante  (of  the)    : 

XII,  34;  7. 
Scarpe  :  Canalisation  of  the   :  XII, 

4;  14. 

—  Experiments       for       mechanical 

haulage  of  barges  :  XII?  48;  4. 

Scheldt  River  :  Junction  canal  from 

the  Meuse   (to  the).  See  Canals. 

—  Trial    for    maintenance      works. 

without  stopping  the  naviga- 
tion, undertaken  (on  the)  : 
XII,  40;  3. 

—  See  also  Rivers. 

Scheldt     (Tidail;    portion)    :     Depth 
over  the  bars  (of  the)  :  XII,  64;  4. 

—  Bridge  with  a  draw  at  Tamise 

over  the  :  XIE  102;  12  —  104;  2. 

—  Comparative     study    of   the     va- 

rious systems  of  ways  for' 
crossing  the  maritime  channel 
(of  the.)  :  XII,  102;  14  -  104; 
4,  14. 

—  Construction    of     a  ferry    bridge 

proposed  at  Antwerp  (on  the)  : 
XII,  102;  17  —  104;  11.  14. 
-  Construction  of  tunnels  proposed 
at  Antwerp  :    XII,    102;    18   - 
104;  13,  14, 

—  Regulation  works  (of  the)   :  XII, 

394. 
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SCHENK,  A.  O.   :  XII,  96;  10. 
SCHERZER  :  Bascule  bridges  (of  the) 
system  :  XII,  68;  33  —  102;  21,  47, 
50  —  104;  20,  21  —  108;  3  —  109; 
7. 

Scheveningue  :  Improvement  of  the 
breakwaters  of  the  fishimg  har- 
bour :  XII,  98;  1,  6,  20,  22. 

-  Description   of    the   port    :    XII, 
98;  6. 

Schiermonnikoog  :  Stone  brick 
lighthouse  :  XII,  116;  17. 

SCHILDAUER,  Eduard  :  Design  for 
the  mechanism  for  the  kfck  gates 
of  Panama  canal  :  XII,  15;  19. 

SCHLICHTING  :  XII,  11;  5. 

SCHMIDT   :  XII,  R.  P.  258,  '387. 

SCHMITT  and.  Schnell  :  Calendar  of 
the  navigation  on  the  Rhine  : 
XII,  47;  13. 

SCHXAPP  :  XII..  28;  1  —  29;  1  —  R. 
P.  273,  275. 

SCHNEIDER   :   R.  XII,   80;  4,  6. 

SCHNELL  AND  SCHMITT  :  See  Schmitt. 

SCHOKALSKY,  I.  (de)  (Lieut.  Gen.)  : 
XII,  160;  7  —  117;  1  -  R.  P.  303, 
311,  358,  362,  408. 

SCHONBERG  i  XII,  11;  21,  22. 

SCHULZE  F.  W.  Otto  :  XII,  R,  P. 
275,  276,  303,  311. 

SCHUURMANN  i  XII,  11;  28,  29. 

«Schuylkill  Navigation  »  canai  :  Di- 
mensions of  the  canaill  and  locks  : 
XII,  39;  24. 

SCHWEDLER  i  XII,  102:  22  —  104;  23. 

Schwelgern  :  Cranes  at  the  port 
(of)  :  XII,  22;  13. 

Scoharie  Creek  :  XII,  5;  7,  13.  , 

SCOTT-RUSSEL  :  Formula  for  deter- 
mination of  the  flood  curves  :  XII, 
63;  26. 

Screening  walls  :  XII,  45;  11. 
-  of  masonry  dykes   :  XII,  31;   8, 
10,  27. 
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-  of    the    Mouche     reservoir     (Sec- 

tions    to     prevent      shrinkage 
craks)   :  XII,  31;  10. 

-  of.  the   Settons  dyke   (Ferrocon- 

crete wall)    :  XII    28;  3-31; 
11. 

Screws  :  Trials  relating  to  tth£.  ac- 
tion (of)  on  the  bottom  of  wa- 
terways :  XII,  R,  P.  236.  .See 
also  Nautical  Stores. 
Sea-going  vessels.  See  Nautical 
Stores. 

-  Depth  of  the  .ports   (of  the)  : 

XII,   64;  5. 

-  Scheme    for      connecting    tine 

Adriatic  to  the  Gulf  of  Ge- 
noa   :    XII,    18:   ± 

N<v/.s   :   See   also  Ocean          Adriatic 
Swi    52;    1. 
Alkali    Sea,    :     Depth       of        the 

port  of  Salon ica  :  XII.  64;  .">. 
A/.ov.   Sea    (of)    : 

-  Ports   (of  the)    :   XII,  27;  8. 

-  System  of   beaconage    :    XII, 

117;  3. 

Baltic  Sea  :  XII,  44;  -2,  3  4,  5, 
9,  15,  30  --  45;  3,  4,  6  -  91; 
11,  14. 

-  Beaconage   of    the    coasts    (of 

the).   See  Kiel  Canal 

-  Connection    with     the    Voflga 

basin  :  XII,  44;  16. 

-  Depth  (of  the)    :  XII.  68;  29. 

-  Depth  of  the  ports  (of  the)   : 

XII,  64;  4. 

-  Lighting  of  the  coasts  :  XII, 

118;   5. 

-  Behring.      Sea     (of)     :    XII,   44; 

1,  3. 

-  Black  Sea   :  XII,  44;  '2,  3,  9,  17 

-  44bis;   1. 
-  Beaconage   of   the   coa.-4<   : 

XII,  117;  3. 
•    Depth    of    the  ports    (of 

the)    :  XII,  64;   5. 
—  Caribbean  Sea    :    XII,  65;  13. 
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-  Ca-pisui   Sea    :   XII,   11;   .V».   57 

44;  -2,  4,  9.  -29,  30. 
Ionian  Sea    :  XII,  64;  5. 

-  Japan.  Sea  (of)    :  XII,  44;    I. 
Katte-at    :    XII,  93;  G  —  100; 

•2,'j.  -2S  —  109;  13,   15. 
-    Lighting    of    the   coasts     : 
XII.    118:    .V 

-  Marmora.    Sea    (ot'):XII.64:o. 
.Mediterranean     Sea     :    Depth 

of  the  ports  (of  the)  :  XII. 
64;  5. 

-  North  Sea   :  Canal    (from  the) 

to    the      Baltic.      See    Kiel 

t  'mnil. 

-   Depth  of      the   ports       (of 
tin-)    :  XII,    64;   4. 

-  Okhotsk.   Sea    (of)    :  XII,   44; 

1,  3. 

-  Red  Sen  :   XII,  63;   10,   24   - 

65;    14. 

-  White     Sea,    :    Navigation    (on 

the)    :  XII,  44;  1,  30. 
System     of     beaconage     (on 

the)  :  XII,  177;  4. 
Sea  \va>!ls  (Sea,  dykes)  :  XII,  28;  1"> 
-  30;  9,  10  —  90;  3,  15,  16  -  95: 
V  5,  7.  S,  11,  17.  18,  21,  23,  33, 
.11  —  97;  1  —  98;  3  -  101;  5,  7, 
13  --  R.  P.  369,  376.  See  also 
Breakwaters;  Concrete;  Reinfor- 
ced concrete;  Jetties'  Moles; 
/*/r;-.s;  \Vlmrfs. 

-  Dykes  :  with  almost  vertical  side 
walfe  with  an  infrastructure  of 
caissons  :  XII,  95;  22. 

-  with  practically  vertical   >ide^ 

with  or  without  vertical 
infra  structure  :  Disadvan- 
tages of  this  type  :  XII,  95; 
26. 

-  of  the  vertical  type  :  XII,  89; 

5  —  95;  22,  25.  26. 

-  Selection  of  a  type  or  system 

of  construction  :  XTT,  89;  5 
—  95;  2C  —  98:  1. 
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a  dykes   (continued)    : 

-  made  of  sand  deposit  covered 

witti  fascine  mattresses  : 
XII,  98;  3. 

-  Cost    (of)    :  XII,  30;  10  -  95; 

11,  19,  22  —  98;  4. 

-  in  tidal  seas  :  XII,  95;  21,  20. 

-  Employment   of    sand    deposi- 

ted under  water  for  the 
construction  of  sea  dykes; 
advantages  :  XII,  98;  5. 

-  built    with    celkiilar  blocks    on 

a  foundation  of  random 
stone  or  rip-rap  :  XII,  97;  1. 

-  of  a  frame  structure  and  dry 

masonry  \vork   XII,   95;   8. 

-  Dykes  :  of  nubble  :  XII,  101; 

5,  7,  13.  See  also  Break- 
waters. 

—  of  stone  pitching  and 
•blocks  :  XII,  95;  11,  14-,  j 
IS,  21.  23.  2(»  -  97;  1,  i 
10. 

—  of   layers    of   fascine   matt- 

resses   :   XII.   98;   3. 

-  Raising     of      embankments    : 

XII,  98;  11. 

-  Comiposite   dykes    with    infra- 
structure   of   stone  pitching 
and  blocks   :   XII,  89;   5   - 
95;  5,  21,  25,  26. 

in   France   : 

—  Boulogne  :  Extension  ot 
the  Carnot  dyke  (at)  :  XII, 
95;  1,  5,  21. 

-  Cette  :    Dyke  of   stone  pitch- 

ing and  blocks  (at)  :  XII, 
95;  23,  26. 

-  Havre    :    Construction    of    the 

eastern  waljl  of  frame 
structure  and  dry  masonry  : 
XII,  95;  8. 

—  Construction    of    the    west 

and     south      waiMs     with 
reinforced   concrete    cais- 


SEA 
Sea  dykes   (continued)    : 

sons  surmounted  with 
masonry  work  :  XII. 
95;  7,  22,  33. 

—  Tidal    Loire    :    Dyke   of  stone 

pitching      and      blocks      (of 
the)  :  XII,  95;  14,  26. 

—  Marseilles  ;  Dykes     of     stone 

pitching    and    blocks    (at)    : 
XII,    95:    23,    26. 
-  Construction  of  a  dyke  for 
the  canal  from  Marseilles 
to  the   Rhone  :   XII,  95; 
18,  23. 

—  Extension    of     the      outer 
dyke  :  XII,  95;  17,  23. 

-  Sagone    :  Landing   formed  by 

a   dyke   with  vertical    sides 
Cat)    :  XII,  95;  26. 

—  Seine    :    Prolongation    of     the 

dykes  of     the    estuary     (of 
the)    :  XII.   95;    11,   21,  33, 
34, 
-  in    Italy   : 

-  Maples   :   Construction   of   the 

Granili  breakwater  with 
cellular  blocks  :  Organiza 
tion  of  the  work  yard;  sett- 
ing of  the  cellular  blocks; 
speed  with  which  the  works 
are  carried  out;  slight  trou- 
bles encountered  in  setting 
the  blocks  and  means  adop- 
ted to  cure  them;  foundation 
of  the  breakwater  :  XII, 
97;  1  —  R,  P.  ,371. 
—  in  the  United  States  : 

-  Sea  wall    :  at  Ana.polis,  Md.    : 

XII,  30;  10. 

-  of  the  city     of  Galveston, 
Texas    :    XII,    28;   15  - 
30;  9. 

-  Shore    wall    at   Lynn,     Mass, 

repaired   with    the     cement 
gun  :  XII,  28;  19  —  30;  20. 
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Seatlle,  Wash.  :  Depth  of  the  port  : 
XII,  64;  22,  25. 

—  Movable    platforms    (at)   :     XII, 

72;  3. 

Sevastopol    :  Depth    of   the     port  : 
XII,  64;  5,  23,  '25. 

Security  of  navigation  :  XII,  110; 
1  111;      1  112;   1 

113;    i   —114;    1  -     116;    --  1 
117;  1  —  118;  1  -  E.  P.  166,  340, 
343,  3£8,  360,  362. 

-  Accidents  of  navigation  :  on  tie 

waterways  of  the  Great  Lakes 
in  North  America  :  XII,  112; 
5. 

-  Disaster   of   the   Titanic    :    XII, 

B.  P.  340,  341,  343,  &59. 

-  Aids  to  navigation  on   the  Great 

Lakes  :  XII,  39;  7. 

—  Buoys  and  marks  for  the  coast  : 

of  the  Bailtic  sea  :  XII,  R.   P. 
364. 

-  of  ^exuiiark  :   XII.   117:    I. 

-  of  Holland    :   XII,  110;  3  - 

116;  1. 

-  of  Norway   :  XII,  117;  1. 

-  of  Russia  :  XII.   117;  i. 

-  of  Sweden  :  XII,  117;  1. 

—  Buoys  and  marks  for  the  rivers  : 

XII,  39;  9  -  44;  21,  26  —  45: 
16. 

-  in  Russia  :  XII,  44;  21,  26. 

-  Beacons  employed    on    the    Rus- 

sian coast   :  XII,   117;  3. 

-  Eddystone    lighthouse   :    Use    of 

Portland  cement  for  the  con- 
struction (of  the)  :  XII,  30;  1. 

-  Floating  light*  :  XII,  113;  15,  19 

-  116;  4  --  R,   P.     361.    See 
also  Lighted   buoys,    lightships 

-  Constructed  to   facilitate    the 

landfall  at  Le  Havre  :  XII, 
R.  P.  365. 

-  Floating  light  «Le  Havre»  : 
XII,  113;  19. 
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of     Navigation      (conti- 
nued)   : 

-  Floating  light  «Sandettie»  : 
XII,  113;  19. 

-  (gas)   -  -  unattended     :    XII, 

113;  15,  17,  19. 

-  Mooring   (of  the)   :   XII,   113; 

22,  23. 

-  «Nernst»  lamp  :  XII,  113;  21. 

-  n-^'d  011  the  French  shores   : 

XII,  113;  15,  17,  19. 
h'U'i  national)     Maritime      Confe- 
rence of  St-Petersbuirg  in  1912  : 
XII.  R.  P.  362. 

-  Incandescent     lighting     :  Im- 

portance (of)   :  XII.    R,    P. 
361. 

—  Lighting  with  the  « Aga  » 
light  :  XII,  118;  6,  9,  12, 
16. 

-  Landfall  lights  :  XII,   113;  18  — 

-  116;  11. 

-  Light-boats  :  XII,   116;   15. 

-  on  the    French    coast    :   XII, 

113;  17. 

-  in   U-rmnny    :   XII,  111;   16. 

-  Lighted  Beacons  :  XII,  110;  1,  2, 

6_  113;  i,  g?  16  _  H4;  i.  5  _ 

117;   3. 

wjth    acetylene    :    XII,    113;' 
9,   10,  16,  18. 

-  made   incandescent     by     ace- 

tylene on  the  French  coast  : 
XII,  113;  9. 

-  with  oil   gas   :    XII,   113;  10, 

16,  17. 

Lighted    buoys    :    XII,    39;  7   - 
74:  19  —  110;  1,  2,  3,  4.  6  - 
111;  1,  3,  8  —  112;   16  —   113; 
1  __  114-   i  __  us;  14  _   117; 

3,  4  -  118;  1,  5,  10. 

-  Automatically    :   XII?    110;   4, 

6  —  118;  1. 

-  Dimensions    (of)    :    XII,   113; 

13. 
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Security     of     Navigation      (conti-' 
nued)   : 

-  Mooring  :  XII,  110;  2  —  111; 

11  —  113;  13. 

-  Shape  and     stability      (of)    : 

113;  12  —  114;  2. 

-  Treble  Mirror  :  XII,  110;  2  - 

111;  3,  17. 

—  Use  of   : v  incandescent  light  : 

E.  P.  361,  366. 

—  Inverted     mantles    :  XII, 

110;  I,  2  —  112;  6  —  6- 
113;  5  —  116;   13. 
—  Comparison      with    np- 
rigth  mantles   :  XII, 
113;   5. 

—  Upright      mantlets      :  XII, 

110;  1  —  113;  3?   5. 
-  Life   (of)    :  XII,  113;  6. 

—  Upright  mantles      (system 

Plaissetty)    :  XII,  113;  6. 

-  Visibility   :   XII,  110;  2,   4 

-  111;  3,  18  —  116;  15. 

-  Workmg   and  maintenance 

(of)   :  XII,  11;  ia  16  - 
113;   17. 

-  Working      expense    :  XII, 

111;  16  _  113;  18. 

—  Lighted  buoy®  :  by   electricity  : 

XII,  no;  1.  2  —  111;  2.  17  - 
113;  1  —  114;  2. 
-  by  gas  :  XII,  39;  7  —  74;  19 
-  110;  2,  6,  7  —  112;  16  - 
113;  4,  12  —  116;  14. 

—  shape      and    stability  :   XII, 

113;  12. 

—  by  acetylen  ga,s  :  XII,  110;  1,  2, 

4,  6  —  111;  15  —  113;  9,  10,  18 
-  114;  3  —  118;  2. 

—  Use    of    incandescent    mantles    : 

XII,  R.  P.  361,  366. 

—  by  dissolved  acetyiten  gas  :  XII, 

113;  10  -  118;  2,  5,  8,  10.  14. 
-  by  BJa-u  gas  :   XII,   110;  1,  2  - 
111;  2,  3,  6,  13  -  113;  7—  116; 
12. 
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Security     of     Navigation      (conti- 
nued)  : 

—  consumption  and  light  power: 

XII,    111;   6,   7,    15. 

-  Fabrication  of  the  gas  :   XII, 

110;  2  —  111;  13  —  113;  17 
-  lie;  12. 

-  Gas  holders  and  their  acces- 

sories :  XII,  111;  3. 

—  Lantern,    light  and   means  of 

lighting  :   XII,  111;   5. 

-  Workmg    -and    maintenance   : 

XII,    111;  13  --   113;  8  - 
116;  13. 

-  by  coal  gas  :  XII,  113;  4.   8. 

-  Comparison  between    coal  gas 

and  oil  gas    :   XII,    113;   4, 
9  -  114;  2, 

—  by  oil  gas  :  XII.  110;  1,  2  —  111; 

2,  3,  4,  13  -  113;  2,  4,  8,  16 
-   114;  2. 

-  Compression  of  gas  according 

to    the    process    of     Spiel  : 
XII,  111;  15. 

-  Consumption    and    light    po- 

wer :  XII,  111;  6,  7  —  113; 
2,  3. 

—  Fabrication  of  th«>  gas  :  XII , 

110;  2  —  111;  13. 

—  Gas    holders  and  their   acces- 

sories :  XII,   111;  3  --  113; 
16. 

-  inoandeiscent   lighting    :    XII, 

113;  2  —  114;   3  -  -  Eu  P. 
361. 

-  Lantern,   light  and  means  of 

lighting  :  XII,  111;  5. 

—  Measures      and      weight      of 

buoys  :  XII,  111;  4. 

—  nncovetried      (flame     being)  : 

XII,   113;   2. 

-  Working    and    maintenance    : 

expenses    :    XII,    111;    3  - 
113;  16. 

—  Lighted     buoys    «    Aga     »    em- 
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Security     of     Ifa/vigaiion      (conti- 
nued )    : 

ployed  in   Sweden    :    XII,    118; 
6,  10,  12,   14,  16. 

-  «    Goodyear    »    (American)     : 

XII,  113;  12  —  114;  4. 

-  «  Pintsch  »   :   XII?    110;  3,  4, 

6  —  111;  3,   10  —  114;  2,  5 
-  116;  14  -  118;  1. 

-  «  Wigham  »  :  XII,  111:  17  - 

114;  6. 

-  «  Wilson  »  :  XII    113;  12. 
-  Lighted  buoys  at  the  port  of  : 

-  Algiers  :   XII,  113;  4. 

-  Tunis  :   XII,   101;  5. 

-  Sfax  (Tunis)   :  XII,  101:   IV 
—  on  the  coasts  of  : 

-  France   :   XII,   110:  1     -   113: 

1,  14,  17. 

-  Characteristics   :    XII,  113; 

14. 

-  in  the  Bay  of  Biscay:  XI! 

113;     7,  17. 

—  in     the    Gironde     mouth   : 
XII,  113;  7.   17. 

-  in     the     Loire     estuary    : 

XIL    113;  7,   17. 

-  in     the    Seine     estuar> 

XIL  113;  7,  17,  21. 

-  Great  Britain  :  XII,  74:   I!'  —   I 

110;  6. 

-  Holland  :  XII,   110;  3  -  116; 

1,  14. 

-  Prussia  :  XII,  110;  2  —  111:  1. 

8. 

-  Russia   :   XII.   117:  4. 

-  Sweden   :  XII,    110:    I     -   118: 

1,   5,  10,    14. 

-  (the)     United     States   :     XIL 

110;  6. 

-  on  the  Great  Lakes  :  XII,  39; 

7  --  112;  16. 

—  Lighted  buoys  with  fog  signals  : 
XH.  110;  2,  6  —  111;  1.  2,  P>. 
4.  9,  12  —  112;  15  —  113:  14, 
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nued)   : 

•22        114;  .5  —  116:  It  —  117: 
4  »  118:   7,    li. 

-  (whistle)    —  oi'   the  «    Courte- 

n;iy   »  .system   :   XII,  118:  7. 
11. 

-  Lighthouse*  :    XII,    39;  7   —  74; 

19  —  110;  1,  3,  4,  5  —  112;  16 
-  114;  1  -  116;  1,  2,  5,  15. 

—  Automatic  'Light ing   (of  the)   : 

XII,  110;  4,  16  —  118;  1,  4, 

9,  14,  16. 

-  Construction     (of)    :   XII     96: 

9. 

-  reiniforced-concR'te     :    XII, 

110;  4  -  116;  17. 

tower-construction    :    XII, 
110;  4  --  116;  16. 

-  Description  ol1  a   lighthouse  as 

built     in    the,    U.    S.    A.     : 
XII.  28:  1<>  -  30;  15. 

-  Lighting  (of  the)    :  by  dissol- 

ved acetylen  «  Aga  »  :  XII. 
118;  7,  8,  12,  16. 

-  by    «    rharolm,'    »    :    XII, 

110;  3  -  116;  8. 

—  optical    apparatus    :    intensity: 

XII,  44;  6. 

Visibility    (of   the):  XII.   116: 
15.   See  alsoo  Light  iny. 

-  with    artificial    silk    mantile    : 

XII,  110;  3  -  116;  10. 

-  with  electrical   fla>hmg  lights: 

XII,  110;  3  —  116;  2,  15. 
with    incandescent     oil     vapor 
lights  :  XIL  110;  3,  —  116: 

10.  R.  P.  361. 

-  Lighthouses  and  beacons  of  the 

Great  Lakes  :  XII,  112;  16. 
-  Lighthouse    at     Stanard's     Rock 
(U.  S.  A.)    :  XII,  39;  7. 

-  of  West  Bank    (Now   port   of 

New  York)    :   XII,  28;  19  - 
30:  15. 


271  — 


SEC 

Security     of     Navigation      (conti- 
nued)   : 

--  Lighthouses  on  the.  Dutch  coasts  : 
XII,  100;  3,  116;  2,  16. 
-  Brick   tower  of   Schiermoisni- 
koog   :  XII,   110;  19. 

-  Depot  for  lighthouse  work  at 

Scheveningen   :   XII,   110;  3 
-  116;  2    16. 

-  Iron  tower  of  Kijkduin  :  XII, 

116;  19. 

-  Kein forced   concrete   tower  of 

Westhoof d  ( Goeree    island ) : 
XII,   116;  19. 

-  Lighthouses      on     the    Swedish 

coast  :  XII,  118;  1,  5,  i2. 

-  at  Gasfeten   :  XII,   118;  2,  3. 

-  at    Lagerholmen    :    XII,   118; 

19. 

-  Lighting  of  the  coast  :  XII,  110; 
1,  2,  3,  4,  6  —  111;  1,  8  —  113; 
1  --  114;  1  --  116;  1  --  117; 
1  -  -  118;  1.  See  also.  Light 
ships;  Light  vessels;  Lighted 
buoys;  -Floating  lights,  light- 
houses. 

-  of  Denmark  :  XII,  113;  10. 

-  of  France  :  XII,  110;  1  —  113; 

1,  12,  14,  15  —  R.  P.  301. 
-  Importance     of    the     plant 
devoted    to  the  illumination 
by  oil  gas  :  XII.   113;  15. 
-  of   Great- Britain     :     XII,    74; 
19  —  110;  6. 

-  of     Holland    :  XII,    110;  3  - 

116;  1. 
--  of  Norway  :  XII,  113;  10. 

-  of  Russia  :  XII,  110;  2  -  111; 

1,  8. 

-  of  Russia   :  XII,  117;  3. 

-  of.  Sweden    :    XII,    110;    4   - 

113;  10  —  118;  1. 

-  Lighting    of    the    acces    to     the 

port  of  Stockholm  :  XII, 
118;  9. 


SEC 

Security     of     Navigation      (conti- 
nued)   : 

-  Lighting  of    :    waterways  :    XII, 

110;  2  —  114;  2. 

-  of  the  Clyde  :  XII,   110;  2  - 

114;  2. 
-  of  the  Bins  :  XII,  111;  2. 

-  of  the  Great  Lakes  :  XII,  110; 

5  —  112;  16. 

-  of  the   Stettin  -   Swinemunde 

canal  :  XII,  111;  2. 

-  of  the  Trollhattan  canal   :  45; 

16. 

-  Lights    :  XII,   110:   3  --   113; 

11.  See  aiso  Lighted  buoys. 
-  Visibility    :   XT  I,    110;   2,   4 
111;   3,  18   -  -    116;    5. 
(continuous)     :    XII,    110; 
35  4  _  ni;  8  —  113;  2. 
3,  12  —  114;  4  —  116;  11 
-  118;  7. 

-  by  Blau  gas  :  XII,  110; 
3  —  116;  6,  12. 

by  dissolved     acetylen 
gas  :    XII,   113;  10  - 
116;  12  —  118;  2,  7. 

-  by  rich  gas  :  XII,  110; 
3  —  116;  6.  12. 

-  (flash):   XII,    110;    3,    4 
—111;   8   --   113;    19   - 
114;   5  --   116;   3,    4   - 
118;   3,    7. 

-  Aga.    (Swedish)     :    XH, 
114;  5  —  118;  12. 

-  Dalen    :   XII..  45;  17  - 
110;  4  --   118;  3,   8. 

-  Pintech    :    XII,    114;   4. 

-  Light  ships:  XII,   112;  16  —  114;4 

— 116;  4.  See  also  Light  vessels 
Floating  lights. 

-  Mooring  chaans  :  XH,111;  10. 

-  Noord-Hinder     (The)     :    XII, 

116;  4. 

-  Light- vessel*   :  XII,  110;  1,  2,  3, 

4,  6  —  111;  10,  18  —  113;  15, 
19  —  114;  4  —  118;  1,  7,  12.  See 
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also       Lightships;        Floating 
lights. 

—  Lighting  :  Aga  system  (dissol- 

ved acetylen)  :  XII,  118;  7, 
12,  15. 

-  automatically  :    XII,    110; 
4,  6  -  113;  16  -  114;  5 
-  118;  1. 

-  (un watched)    :  XII,   110;  2.  3. 

6  —  111;  10  —  113;  5,  19  - 
114;  4. 

--  Maritime  sdgnaJs  :  XII,  B.  P.  361, 
365.  See  also  :  Beacon;  Buoys; 
Lightships;  Roa'fling  lights; 
Ligthouses;  Wireless  Tele 
graphy. 

—  on  the  Prussian  coasts  :  XII, 

in;  i. 

*—  Unification  c>f  methods  :  XII, 

R.  P.   363;  367. 

-  Security  of  navigation  on  the 
Great  Lakes  of  North  America  : 
XII.  110;  :>.  7  -  112:  1,  16  - 
R.  P.353,  364. 

—  Signailisation  :  of  cha.nnels  :  XII, 

45;  17. 

—  of    the    entrance    channels     : 

XII,  111;  8,  11  —  112;  16  - 

113;   IS  -     114:   1.  See  also 

Beacons.;Buoys;    Light   ships. 

-  of  the  entrance  of  the  port  of 

Sfax  :  XII,  101;  15. 

-  of  the  entrance  of  the  port  of 

Tunis  :  XII.  101;  5,  6. 

-  on  the  Great  Lakes  :  XII,  39; 

•7  —  112;  15. 

—  Sound  fog  signals  :  XII .39;  7  - 

74:  20  -  110;  2  5,  6  --  111; 
1.  9-  112;  16  -  113;  14,  22  - 
114:  1,  5  -  116;  6,  14  --  117: 
1  —  118;  7  -  R.  P.  360,  364. 
365.  See  aflso  Bell  buoys;  Sub- 
marine signals;  \virelesfe  tele- 
graphy. 
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-  Automatic  acetylene  fog  gun  : 

XII.  110;  3-  114;  5. 

-  Herzian  fog  signal  :  XII,  113; 

•22.  See  also  Wireless  tele- 
graphy. 

Submarine  bells  :  XII,  110;  2, 
6  —  111;  10  --  113:  14,  21 
-  R.  P,  361,  365. 

\\histle  and  sirens  :  XII,  110; 
2,  6  -  111;  9  -  113;  14,  21 
116:  14  —  118:  7. 

-  Submarine  signals  :  XII,  110; 

2,  6  —  111;  10  — 112;  16  - 
113:  14.  22 -R.  P.  361,  365. 

rnsinkal>U>  ships  :  XII,  R.  P. 
343. 

Wiivless    telegraphy     :     XII, 

11,  ;    If,    _    H3;    21,    —     R.    P. 

365. 

-  Wireless   telegraph  station   on 

the  Great   I,ik.-XII.  112;  '6. 

Seeve  :  XII.  91:  '.». 

Seffle  Canal   (Sweden).  See  G//»ff /.-»-. 

SEIDKL  :  XII,  11;  28,  29. 

Seine  :  Canalization  (of  the)  : 
Length  of  the  canalized  part:  num- 
ber of  locks;  depth;  cost  of  works  : 
XII,  4;  14  —  9;  6,  10. 

-  Design  for  maritime  canals  in  the 

valleys  (of  the)  and  of  the  Ga- 
ronne :  XII,  12:  20  -  16;  17. 

-  Design  for  a  transporter  bridge  at 

Quillebeu'f  (Main     line    to    L£ 
Havre)   :  XII,  116;  24. 
D<'H-ign  for    a    viaduct    at    Aizier, 
near  Tancarville  :  XII,  102:  38 
-  106;  23. 

-  Improvement  of  the  navigability 

(of  the)   :  XII.  4;  21  -  16;  17. 

-  Tunnel    (under  the)    at    Paris    : 

XII.  102;  9  -  103;  13  -  106;  12. 
See  also  Rivers. 

Seine  ^Maritime  Seine)  :  Improve- 
ment by  dredgings  :  XII,  83:  i">. 
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—  Extension  of  the  dikes  of  the  es- 

tuary :  XII,  95;  11,  21,  33,  h4. 

See  also  Tidal  Rivers. 

Selzaete  :  Bascule  'railway-bridge 
and  haghway  bridge  (at)  :  XII. 
102;  21  —  104;  16,  18,  19,  21. 

Semarang  :  Dutch  India  :  Improve- 
ment of  the  port  (of)  :  XII.  68;  20. 

Senca  (and  Oayuga  Canal)  :  Dimen- 
sions of  the  locks  :  XII.  39;  2*7. 

Sendre  :  Eguille  Bridge  :  XII,  31; 
25. 

Seneca  :  XII,  5;  15. 

—  Improvement    (ol  the)   :  XII,  R. 

P.  220. 
Seneca  Lake  :  XII,  5:  13,  21  —  15; 

9. 

Senne  :  XII,  38;  3,  4. 
Sensee   :  Dimensions  of  the  lock  of 

Goeulzin    (on  the)    :  XII,  16;  6. 
Settons    :    Screening    wall    (at  the) 

dyke  :  XII,  28;  3-31;  11. 
Settlements    caused   by    exploitation 

of  mines  :  XII.  38;  23  —  41;  38. 

—  Works  established    on   a  sinking 

ground  :  The  bridges  of  the 
Rhme-Herne  Canal  :  XII,  29; 
11. 

—  The    locks    of  the    Rhine-Hern e 

Canal   :  XII,   13;   16..  18  —  29: 
12. 
Severn    :  Tunnel-  under   the    :    XII, 

105;  9.  See  also  Rivers, 
Severni-Donetz  :  XII /  44;  3. 
Sevre    (Loire,)    :    Dams    (of)    :   XII, 

95;  13. 
SEWELL,  John-Stephen    :   XII,   28;  1, 

23  -  R.  P.  273,  274,  276>  278,  279, 

280,  282,  372. 
Sewers  of  reinforced  cement   under 

the  wharves  of  the  port  of  Agha 

(Algiers)  :  XII,  90;  19. 
Sfax  (Tunis)  :  Dredgings  of  the  port 

(of)   :  XII,  101;  15. 


SPA 

—  Shed  for  phosphate  (at1)    :   XII, 

78;  2. 

-  Equipment  of  the  port  :  loading 

phosphate  :  XII,  78;  \,  '2  —  101; 
16.   See  also  Sea  ports. 
Shanghai  :  Depth  of  the  port  :  XII, 

64;  22  24. 
Sharpness  :  Coal  tip  viaduct  :  XII, 

32;  11. 

Sheds  :  Construction  (of)  :  XII,  100; 
15,  23  —  101;  10,  13.  See  also  Rein- 
forced concrete;  Warehouses. 

—  easy  to  take  down  :  XII,  27;  6, 

14. 

-  Floating    freight    houses     :    XII, 

23bis;  7  —  24;  8. 

—  with  cargo  cranes  running  along 

the   roof  of  the  sheds    :   XII, 
74;  2. 

Sheds  :  for  oil  seeds  an  cereal 
grains  at  Marseilles  :  XII,  73;  30. 

-  of  the  port  of  Gothenburg  :  XII, 

100;  23. 

-  of  the  port  of  Stockholm  :  XII. 

100;  15. 
— •  for    storing    phosphate    at    Sfax 

harbour  (Tunis)   :  XII,  78;  2. 
Sheet  wattling  for  bank  protection  : 

XII,  38;  15,  17  -  39;  14-41;  3. 
Sheffield   :  Aire-Calder  canal    :   Di 

mensions  of  the  locks  :  XII,  41;  1. 
Shimonoseki    (Japan)    Improvement 

of  the  strait  (of)  :  XII,  R,  P.  404. 
Ship  canal   berth    :   Distant  control 

for  cargo  cranes. 
Ship     builders    :    XII,      67;  11    - 

68;  11,  22. 
Ship  dues  :  See  also  Taxes  and  tolls. 

-  in  France  :  XII,  12;  15,  18  -  16; 

3,  21  —  42;  14. 

-  in  Germany  :  XII,  2;  33  —  42;  14. 

-  in  Great-Britain  :  XII,  41;  10,  16, 

20. 

-  in  Italy  :  XII,  36;  8  —  42;  8,  14, 

15. 
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-  in  Sweden   :  XII,  20;  9. 
Shipowners   :   XII,   67;  10.    See   also 

Navigation  L //M.S. 
SInos)hoin.'-\V\  oin.ing:    Reservoir-dam: 

X!L.  28;  17  —  30;  16. 
SnuFEurr   (Admiral)    :  XII    65;  11. 
Sm-.TTLEWoRTii  (Lord)    :  XII,  41;  '24. 
Sias  :  XII,  44;  17. 
Sidings    (Side   bays)    :   of   the  Kiel 

canal  :  XII,  63;  38  —  91 ;  12. 

-  of  the  Suez  oanal   :  XII,  63;  33 
-See    al-o    Cinuilx:    M<irit'nn<    <'<i- 

nals. 

Sidney    :    IVpth    of    the  port    :   XII, 
64;  23,  -25  —  68;  I1.). 
Design    for  a    viaduct    :    XII.  103: 

32. 

Tiimnels  of  :  XII.  103:    13.  ±2. 
SIKDKK  :  Speed  formulas  :  XI 1.  3:  HI. 
Signalisition;    sr«>   Seciuitij   of    mn-'i- 

yation. 

SiKKsi    G.  C.  :  XII,  23bis;  2. 
Silos  :  tor  corn  :  XII,  22;  13,  14. 
lit'intoivt'd    concrete   silos    :  XII, 

73;  34. 

Simms  Creek   :    (Sun  River.  Monta- 
na)  :  Syphon  (of)   :  XII,  28;  17- 
30;  18,  33. 
SIMONS.  \V.\i    :  XII.  82:    \'2. 

-  Screw  with  miters  to  a   suction 

dredge    :  XII,  81;  6. 

Simonstown  :  Pumping  o]x>  rations 
of  the  dry  dock  (at)  :  XII,  53;  8. 

Sinking  of  the  ship  by  the  move- 
ment through  the  water  :  XTT,  65: 
<>. 

Sinking  operations  through  the  wa- 
ter-hearing -tratum  :  XII,  29;  8 
-  33;  7-91;  2. 

Singapore  :  Depth  of  the  port  :  XII, 
64;  -23,  25  —  68;  19. 

Sio  (Hungary)  :  Canalization  (of 
the)  :  XII,  1;  15-  8;  4. 

Sisfok  (Hungary)  .:  Lock  overfall  : 
XII.  8;  5. 


SIR 

SIKITS  :  Incandescent  (burner):  XII, 
113;  10. 

Skagen  (Cap.)    :  XII,  65;  20. 
Skanstull    (Stockholm)    :    Strait  of  : 

Design  for  a  Jock  (on  the)  :  XII, 

109;  13. 
Sleeps   «    Cadet    »,    with    automatic 

di>charge    :    XII  .  73;    '2:2. 
Slags.     See     Concrete       lie!  n  forced 

concrete;      Revetments',      Stone 

worki. 

Slips  for   ferry   boats  :    XII,    105:    I. 
Slipways  :  XII.  57:  17. 
Slopes  :  see  Covering  of  slopes;  Di- 

ki's;   I'l-ntert'mn    of   banl.'*. 

SMKAIIK-.N  (.lohn)  :  CVmciit  used  for 
the  Eddystone  lighthouse  tower  : 
XII,  30;  1. 

SMITH,   Cant.   :  XII,  R.   P.    1.VT. 

SMITH.  1  h-rln-rt-Knox  :  XII,  1 1.  P. 
321. 

Smiths  Dock  C°  Ltd  :  XII,  96;  9. 

SMKCKK  :  XII.  R.  P.  !75  105,  245, 
284,  266. 

SMI-I.I.KKS    :  XII.   11;  35,  36. 

Smyrna  :  J)<M>th  <»f  the  port  :  XII. 
64:  -2:i,  -Jo. 

SnaL's  :   IJenioving  :   XIF.  39:  10. 

SN..WDKN,  Philipp  :  XII,   41:   "21. 

Soar    :   XIB    41 1  15. 

Sod'-r-trom  :  Sweden  :  Swinging 
railway  bridge  (on  the)  at  Stock- 
holm :  XII.  102:  50  —  109;  7,  8. 

Sodertelje  Canal  :  Design  for  a  via- 
duct :  XII,  102;  52  -  109;  14. 

-  See.  also  Canal*. 

Soe.raba.ja  (Dutch  Imla)  :  Improve- 
ment works  at  the  port  (of)  : 
XII,  60;  2  —  68;  20  —  86;  11. 

-  Dredgings     for     maintenance     of 

depth    at    the    port    of    :    XII, 
86;  11. 
—  New  floating  dock  at  the  port  of: 

XII,  52;  18  —  60;  -2,  5. 
Soissons  :  Jetty  with  retaining  wall 
(of  the)    docks  :  XII    31;  22. 
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SQLDAN  :  Report  (by)  on  the  impro- 
vement works  of  the  Wescr  :  XII, 
2;  28. 

Solent    :    XII.    96;   7. 

Somme  Canal'  :  Freight  rates  :  XII, 
40;  7. 

Sormovo  :  (Volga)  Port  dues  at  : 
XII,  27;  4. 

Soukhone  (Russia),,  :  Reservoir-dam 
of  Znanienikai'a  (on  the)  :  XII, 
44;  18. 

Sounding  works  on  the  Danube  at 
Iron  Gates  :  XII,  84;  11. 

Soura  :  (The)  :  XII,  44bis;  8 

Soar  ski  :  Improvement  of  the  Dnie- 
per at  the  —  falls  :  XII,  R:  P. 
292. 

Soufise  :  (Tunis)  construction  of  a 
jetty  :  XII,  101;  12. 

-  Equipment  of  the  port  :  leading 

phosphates   :   XII,   78;   1,   2   - 
101;  14. 

South  Aniboy  N.  Y.    :  Coal  car  tip- 
ples   (at)    :   XII,  R.   P.   325. 
Southampton  :  Dredgings  in  the  ac- 
cess channel  at  the  port  (of):  XII, 
96;  7. 

-  Widening     of    the   dock    of   Tra- 

falgar :  XII,  96;  58. 

-  See  afeo  Sea  ports. 

South  canal,  Colorado  :  Wall  paved 
with  concrete  :  XII,  30;  15. 

Southwdkl  :  Establishment  of  a 
fishing  harbour  (at)  :  construction 
of  jetties  and  of  a  concrete  quay 
wall  :  XIL  96;  15. 

SPALVING  (G.)  :  XII,  77;  1  —  R.  P. 
319. 

Spandau   :  Lock  (at)    :   XII,  29;  23. 

Spezia  :  Dry  docks  (at)   :  XII,  59;  5. 

-  Depth  of  the  port  :  XII,  62:  7,  8 

-  64;  22,  24. 
SPIKL.  Gas  (light)  system  :  XII    111; 

15. 
Spills  (Hydraulic  and  electric).   See 
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Capstans;  Mechanical  e 

of  ports. 

Spillways  :  XII,  34;   14. 
Spree    :    Oder    Canal   :    Locks    (on 

the)   :  XII,  13;  16  -  29;  11. 

-  Reinforced     concrete     bridges     : 

XII,  29;  21. 

—  See  also  Canals. 

SPROULE    :   George  F.    :  XII,   R.   P. 

150,  165. 

Stagings.    Jetties.  See  also  It ein for- 
ced  concrete. 

-  for   the    State   Railway    at   Bor- 

deaux. (Articulated  work  of 
reinforced  concrete)  :  XII,  28; 
4-  31;  23. 

—  Ferro-concrete  jetty,  with  retain- 

ing wall,  of  the  Soissons 
docks  :  XII,  31;  22. 

-  Reinforced    concrete    stagings    of 

the  port  of  Nantes  :  XII,  95; 
13,  30. 

-  Scaffold  staging  at  Havre  :  XII, 

95;  6. 

-  Staging  of    Hourdel    on   rows  of 

reinforced  piles  :  XII,  95;  28, 
31. 

—Staging  of  the  sea  quay  at  Dun- 
kirk ( with  foot  bridges  on  bon- 
ded piles)  :  XII,  95;  27,  29. 
Stagings   :   Construction    (of)   :  XII. 
90;  18  —  93;  11  —  95;  15.  17,  27, 
31,  32,  34  —  100;  24  --  101;  4,  6, 
1O.  See  also.   Concrete  :  landings; 
loading       platforms;    He  hi  forced 
concrete   :  wharves. 

-  Unloading    and    reloading    plant 

for  coal  at  Havre  :  Xll,  73; 
33. 

-  Improvement     oi     the     Pauilhic 

Staging  (France)  :  XT  I.  95:  15. 
— •  The  Queyries  staging  -at  Bor- 
deaux :  System  of  diverging  li- 
nes to  clear  away  unloaded 
goods  :  XII,  73:  28,  34. 
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StaHbacka  Canal  (Sweden)  :  Im- 
provement :  XII,  45;  9,  15. 

Stanard's  Rock  (IT.  S.  A.)  :  Light- 
house (at)  :  XII,  39;  7. 

Standardization  of  rivers.  See  Ri- 
vers with  free  running  current  : 
Improvement  by  regulation. 

STANFIELD  AND  CLARK  :  Floating 
docks  :  XII,  52;  16,  18  —  58;  7 
-  60;  5. 

STANIFORD,  Charles  W.  :  XII,  21;  2, 
8;  -  23;  1,  4;  14. 

Staronaidakski  :  Improvement  of  the 
Dnieper  at  the  —  fall:  XII,  R.  P. 
292. 

Stations  of  wireless  telegraphy  on 
the  Great  Lakes  :  XII,  112;  17. 

Stations  (shore  life  saving)  :  XII, 
112;  16. 

Statistics    (see  also  Tables)  : 

-  Accidents  on  the   Great  Lakes   : 

XII,  110;  5  —  112;  1,  a   14,  19. 

—  Barges  on   Russian   \vattT\\  ;iy>  : 

XII,  44;  12-51;  1. 

-  Depth  of  the  most  important  sea- 

ports :  XII,  64:  -2-2,  -2-\. 

-  Draught  of  vessels    which    have 

used  the  Suez  Carnal  in  the 
course  of  the  last  -20  years  : 
XII,  63;  12. 

-  Increase  of  total  vessels  dranght 

for  England  and  Germany,  1880- 
1910  :  XII,  63;  4. 

—  Maximum  dimensions  of  commer- 

cial steamers  1848-1910  :  XII, 
65;  23. 

-  Maximum  dimensions  of  cruisers 

and  baittleships  built   or  build- 
ing in,  1885-1911  :  XII'  65;  25. 
Statistics   of   navigation    :    See    al.so 

Movement  of  navigation. 
Statistics   :   Relative  river   statistics 
of  various    couin tries     (U.   S.    A.- 
Germany-France-Belgium)   :    XII, 
39;  9. 
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-  Steamers  with      at  least      10.000 

gross  tons  exploiting  the  main 
ocean  routes  :  XII,  68;  5. 

-  Tonnage  and  dimensions  of  com- 

mercial   steamers    of  100   gross 
tons  and  upwards  (1848-1910)  : 
XII,  65;  21. 
—  of    commercial    steamers    500 

feet  long  and  upwards:  XII, 

65;  22. 

-  of      20      largest      commercial 

steamships  of  the  world  : 
XII,  65;  23. 

War  vessels  of  10.000  tons  displa- 
cement and  over  built  between 
1886  aod  1911. 

-  Increase      in     ;m  -ni^c     displace- 

ment   :   XII,   65;  24. 

-  of  navigation  movement  : 

-at       St-Loui-^       (Mississippi) 
(1890-1910  :  XII,  48;  21. 
the  important  ports  of  Tu- 
XII.  101;  2. 

-  on  the    Auici-ic;in   ;md     Cana- 

dian canals  at  Sauilt  Ste- 
Marie,  18.55-1910  :  XII,  48; 
18,  21. 

-  on  the   Amour,    Obi  and  Je- 

nissteJ  rivers    :  XII..   44;    14. 

-  on  the  Baltic  canal  :  XII,  63; 

14. 

-  on  the  New  York  State  Barge 

Carnal  :  XII,  23bis;  12. 

-  on  the  Suez  Canal  :  XII,  63; 

15  —  68;  18. 

-  on  the  Waal  (Holland)   :  XII, 

10;  6. 

-  on  the  Yssel  (Holland)   :  XII, 

10:    22. 

-  of  th?  movement  at  the  port  of 

Paris  :  XII,  24;  3. 

-  of  the  movement  of  passengers  : 

-  at  New  York  :  XII.  68:  8,  19. 

-  on  the  Suez  Canal  :  XII,  68: 

18. 
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-  of  tonnage    :   at  the  French  sea 

ports  :  XII,  83;  0. 
-  at  the  most     important      sea 

ports  :  XII,  69;  4. 
Stanching.   See  Watertightness. 
Steam  launches  for  foot  passengers  : 

XII,  102;  14  -  104;  4. 
Steam   shovels  :  XII,  39;  22  —  82; 

12. 

Steel  mesh  work  for  reinforcing  con- 
crete :  XII,  96;  16. 
Steel  :  Use  of  :  nickel  steel  :  XII, 
103;  6,  7,  14. 

—  Hadfield  manganese  steel   :  XII, 

80;  5. 

STEYN  PARVE  :  XII,  11;  29. 

Stettin  :  Navigable  waterway  from  : 
Berlin  :  Locks  (of  the)  :  See 
Locks  :  See  also  Waterway. 

-  Floating  dock  :  XII,  60;  5. 
STEVENSON,  Man   :  XII,   114;  2. 
STEVENSON,   D.   A.    :   XII,  110;    2  - 

114;  1  -  R,  P.  358. 
STEVENSON  D.  &  C.   :  XII,  114;  2,  4, 

5. 
STKVEXSON  &   MOVES    :  Fog   signal   : 

XII,   114;  5. 

STINNES,   Mathias   :  XII,   47;   2. 
Stockholm    :   Bascule   bridge   at  the 

locks  of  :  XII,   102;  50  —  109;  7. 

-  Bascule  bridge  over  the  Riddarf- 

jaden  :  XII,  102;  50  —  109;  8, 
10. 

—  Equipment    of  the     port    :  XII. 

100;  2,  5,  12,  16. 

-  Lift  for  goods  at  :  XII,  100;  16. 

-  Lock  (of)   :  XII,  45;  3,  18,  20  - 

102;   50  —  109;   7,  10. 

—  Projected  viaduct  at  Dauviken   : 

XII,  102;  5,  7,  16,  19,  20. 

—  Reinforced  concrete  viaduct  (at): 

XII,  100;  16. 

-  Reinforced  concrete*  works  :   see 

HeinfoTced   concrete   : 

-  Sheds    at    the    port    (of)  :    XII, 

100;   15. 
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—  Swinging    bridge    projected    at 

the  port  :  XII,  109;  12. 

-  Swinging  railway  bridge  on  the 

Soderstrom   (at)    :  XII,  102;  50 
-  109;  3,  7,  8. 
STOELCKER  :  XII,  34;  3. 
Stone  works  :  Establishment  (of)   : 
cost  (of)   :  XII,  36;  3  —  37;  9  - 
38;  3,  6,  7,  9,  13,  14,  15,  18,  20, 
21,  23,  24,  25,  26,  IS,  31  —  43;  2, 
4,  7  —  45;  10  -  95;  33  -  101;  5,  6, 

9,  13.   See   also   Beinforced   con- 
crete; Revetments;  Embankment 
facings;   Protection      of      banks; 
Consolidation  of  banks;  Defence 
of  banks. 

-  Pitched  slopes  built  on  soft  soil  : 

XII,  101;  6,  9. 

-  Dry  stone  facing  :  XII,  31;  11. 
Stoney   valves    :   XII,  15;  24  —  39; 

19,  21  -  45;  13. 

Stoppages  of  navigation  :  Execration 
of  works  (without)  :  XII,  31;  22, 
25. 

-  Reduction  (of)  :  XII,  36;  5  —  ?8; 

28,  31  —  40;  3. 

Stora  Lee  (Lake)  (Sweden)  :  XII, 
36;  12  —  45;  3,  17. 

Storehouses.  See  Sheds',  Warehou- 
ses, 

Sto<rvindeiki  Lake  (Sweden)  :  XII, 
45;  19. 

—  Waterway          (between)          and 

Gauthstrark  :  XII,  45;  19. 
Stotesibury,  E.  T.  :  XII,  R,  P.  168. 
Straits  :  of  Mackinac  (Great  Lakes)  : 
Accidents  of  navigation  :  XII,  112; 

10,  19. 

—  of  Menai  (between  Wales  and  the 

Island  of  Anglesea)  :  Chain 
bridge  (over  the)  :  XII,  102; 
26  -  105;  12. 

-  of      Messina      :    Communication 

(across  the)    :  XII,    102;  42  — 
107;  6,  12. 
—  Project  of  tunnel   (underneath 
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I  the)    :  XII,   102;  42  --  107; 
13. 

—  of  Shimono-eki  (Ja,pan)  :  Impro- 

vement  (of   the)    :  XII,   R.   P. 

404. 
-  of  SkanstuM   (Stockholm)  :  Lock 

projected  (at)   :  XII,  109;  11. 

V.  fc  437  et  438. 

Strassburg   :  Corn   loading   with  the 
Denny  system    :   XII,  22;  16. 

—  Cranes  at  the  port  of  :  XII.  22: 

12,  13. 

-  Terminal    port    :    XII,    22;    3,  9, 

20. 

-  Traffic    (at)    :  XII     22:   19. 
Stromholm      (Sweden).      Ca<nal  of  : 

XII,  45;  3. 

nmf  <•  riul .        See       afeo 
Ctnicri-tr:     If  ('inform! 

concrete. 

-  Asphalt:  Facing;  (,,f,:  XII.  31:   L 
-  Timber.    See    \Vood. 

-  Wood     :    Blue   gune    (Eucalyptus 

globulin)   :  Piling  :  (of)  :  XII, 
96;  13. 

-  Greenheart  :  Use  (of)  in  pier 

and       quay       construction-: 
objections  :  XII,  96:   17. 

—  Jarrah    timber   :  Use    (of)    in 

jotty  and  pier  works   :  XII, 
96;    17. 

—  P.ne  timber  (creosoted)   :  lite 

in     maritime     works   .    XII, 
96;  12. 

-  Pitch  pine  timber  (Creosoted)  : 

Life    in    the    ;X<>rth    Se;i.     : 
XII,  96;  12. 

Vulcanised     pitch     :     Protection 
by  a  layer  (of)  :  XII,  31:  1<>. 

-  Ceresite  :  Use  (of)  :  XII,  95;  32, 

36. 

-  Results  obtained  by  the  addi- 

tion (of)  to  mortars   :   XII, 
89;   18  -  95;  36. 

—  Lime  (Free)  :  Neutralization  (of) 

in    cement  exposed   to  sea  wa- 
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ui(itt'ri<il<.   (Continued), 
ter   :   XII.  28:    IS  -  R.   P.  371, 
372. 

Cement  :  Employment  (of),  with 
or  without  reinforcement,  in  the 
bank.-  <:f  reservoirs  :  XII.  28: 
•2  —  31;  4. 

Cement  gun    :    XII..   28:    19 
30;  5   21. 

-  Conditions    of   cement    to   be 

used  in  ^naritime  works  : 
XII,  28:  21  —  30;  2.">. 

-  Dry    cement     (Sprinkled)     for 

the  i>i'<'t«H-tion  of  hanks  : 
XII.  ~39:  28. 

—  Hydraulic      natural   cement    : 

Origin    (<;D   :   XII.  28:    H 
30:  ± 

—  Injection     of     i-eiiu-nt      :   XII. 

54:   1C.        103:  13. 
of  mortar  of  cement   :  XII. 
28:  1{.)     -  30:  5.  21         31: 
'.1        34;  :>. 

-  Origin  and  qualities  (of)   Xll. 

28:    II.   23  -    30;  1. 
l'ortl;ind     erinrnt      :   Chemical 
effects    ix-^u.'ting      irom     tin- 
act  ion    of    sea     salts    (on)     : 
XII.  89;  i:i. 

I  ~r  (of)  in  maritiiiM- 
woHts  :  XII.  89:  12.  18  - 
96;  1C..  10.  21. 

-  Pre~erv;:tii  n      of    concrete     in 

harbor  works  :  XII.  89:  11. 
14  -  96;  10  —  97;  11,  12  - 
98:  20.  21.  25. 

-  Reinforced  cement    :  XII.  90: 

18.  See  also  Pf  in  forced 
cnncrete. 

-  Revetments  of  cement  mortar  : 

28:  19  -  30;  21,  26.  See  also 
Revetments. 

—  Rosendalo  cement    :    XII,  28: 

14. 

-  Volcanic  cement  :  Facing  (of)  : 

XII,  31;  4. 
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Structural  materials  (continued)   : 

-  Watering  with    cement    grout- 

.ing  :  XII,  31;  1,  19. 

-  Water  tightness      of      mortars 

with  cement  and  trass  : 
XII,  103;  13. 

-  Coaltar   :  XII,  31;  12. 

-  Testing    of    materials    :   XII,   28; 

24  —  29;  6.  See  also  Concrete; 
Reinforced  concrete. 

-  Investigations  made  at  Atlan- 

tic City,  N.  J.,  on  -the  effet 
of  sea  water  on  various 
structural  materials  :  XII, 
28;  19  —  30;  21. 

-  Tar   :  Covering  with  layer   (of)    : 

XII,  31;  11. 

-  Coatings      (of)      on     concrete 

structures  :  XII,  31;  27. 

-  Bitumen   :  Cover   (of)  :  XII,  31; 

11. 

-  Granite    (Crushed)    :   Use   (of)    : 

in  concrete  structures  :  XII,  96; 
6. 

-  Granolithic  paving  :  XII,  96;  4. 
(Ira veil  :  for  concrete  structures   : 

XII,  80;  4  —  89;  14. 

-  Friction  of  the  gravel  on  fer- 

m-cniKTete  sills  ;  XII,  31; 
21. 

-  Small      gravel      obtained      by 

crushing  limestone  :  XII, 
31;  5. 

-  Clinker  :  XII,  31;  13. 

-  Met  ah. 

-  Steel     :    Had  field      manganese 

steel  :  XII,  80;  5. 

-  Nickel  steel    :  Use    (of)     : 

XII,  103;  6,  7,  14. 

-  Ch ron ne-nickel   steal'  :   XII, 

103;  14. 

-   High-chis*     special    steels. 
Use   (of)    :  XII,  80;  5  - 
103;  6,  7,  14. 
—  Strength  of  steel  imbedded 
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Structural  materials  (continued)  : 
in  concrete  works  :  XII, 
28;  5  —  32;  7. 

-  Steel  mesh  work  for  rein- 
forcing concrete  :  XII,  96; 
16. 

-  Iron  treated      by      the   Barff 

process,  for  protecting  tim- 
ber from  the  attacks  of  the 
teredo  :  XII,  96;  12. 

-  Lead  sheeting      for     covering 

joints  :  XII,  31;  10. 

-  Zinc     sheeting      to       protect 

joints  :  XII,  31;  10. 

-  Mortars   :   Cement   mortar  blown 

on  by  compressed  air  :  XII,  28; 
19  -  30;  20,  26. 

-  Mixing    (of)    :  XII,  29;    7    - 

31;  5,  10,  13,  14,  17,  18.  See 
also  Concrete;  Heinforced 
concrete. 

-  Watertight  mortars  :  XII,  31; 

5,  18. 

--  Hydraulic  mortars  used  in 
maritime  works  :  XII,  89: 
12. 

-  Stone  (Broken)  for  concrete  struc- 

tures :  XII,  31;  5  —  89;  lx 

-  Pebbles   :   U^e     (of)    in    concrete 

structures  :   XII,   89;  15  —  96; 
19. 

-  Pitch   :  Addition    (of)  to  prevent 

the  dissolving  of  tar  :  XII,  31; 
11.  . 

-  Pozzuolaim  :  Addition      (of)      to 

the  cement  :  XII,  28;  24  —  30; 
26. 

-  Hydraulic  mortars  of  lime  and 
Pozzuolana  :  XII,  89;  12,  15. 
18,  19  -  97:  2,  4,  11,  12,  14 
-  98;  10,  21,  22,  23,  25.  - 
R.  P.  371. 

Sand  :  Conditions  of  the  sand  to 
be  used  in  concrete  mixtures 
for  maritme  works  :  XII,  89; 
14  —  98;  23. 


—  2.30  — 


STR 

Structural  materials  (continued)    : 

-  Coarse  sand  for  concrete  obtai- 

ned by  crushing  lime  stone  : 
XII,  31;  5. 

-  Sand  deposited  at  sea  to  buiJt 

the  hearting  of  jetties  :  XII, 
98;  3. 

-  Sand  loaders   at   Balboa    (Pa- 

nama Canal)   :  XII,  30;  17. 

—  Transformation    of    sand    into 

concrete  by  means  of  «re- 
ment  injection  :  XII,  54;  16. 

—  Slag  from  lead  :  Consolidation  of 

slopes  (by  means  of)  :  XII   38; 
16,  19. 

—  Siderosthenlubrose    .  :       Coating 

(with)  :  XII,  91;  2. 

-  Sotor  :  Timber  protected  against 

the  attack    of    sea-tvoims     by 
means  of  :  XII,   93;  li. 

—  Trass  :  Addition   (of)   to  the  ce- 

ment  :  XII,  28;  24  -  30;  22, 
26. 

—  Hydraulic  mortars  of  lime  or 

cement  and  trass  :  XII,  97; 
14  —  98;  Id  12.  15,  16,  18, 
21,  23,  25  -  R.  P.  372,  375. 
See  also  Pozzuolona. 

—  Water  tightness     of      mortars 

with    cement    (and)    •    XQ, 
103:    13. 
Structure    (Geological)    and   climate 

of  Russia  :  XII,  44;  5. 
Sturgeon  Bay  canal  :  Protection  of 
the  channels  (of  the)    :   XII,  39; 
28. 

-  to  Michigan  Lake  :  Description  r 

XII,  39;  6,  7. 
Siider-Bucht  :  Regulation   works  of 

the  Weser  (in  the)  ;  XII,  2;  34. 
Suez  Canal  Company  :  XII,  63;  8  — 

R,  P.  316. 

-  Floating    dock     (of    the)    :   XIT. 

R.  P.  316. 
Suez  Canal   :  Dredgings   (of  the)   : 
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XII,  82;   2,   17,   -21   --  R.  P.    346, 
352. 

-  Sidings  (of  the)   :  XII.  63;  34. 

-  Works  for  removing  rock  :  XII, 

81;  3  -  83;  27  -  84;  1,  8  -  R. 
P.  354. 

-  See  also  Maritime  canals. 
Smlina    (Rumania)     :    Depth    of    the 

port  (of)  :  XII,  62;  7  -  64;  22,  24. 
Si  i  iv<,  :  XII,  63;  4. 
SUNDBLAD  :  N.  K.  :  XII,  45;  5,  10  - 

79;  1    15  -  88;  1  -  R.  P.  350. 
Sunderland  :  Depth  of  the  port  (of)  : 

XII,  64;  23,  25. 
Sun    River,    Montana    :   Syphon 

the  Sinms  creek   :  XII,  28;  13  - 

30;  18. 

Superior  T^iike  :  See  Lakes. 
Siiiv,nes  :  Barrage   (of)  :  XII,  11; 

14. 
Sursomme   :  Bridge   (of)   :  XII,  31; 

23. 
Susqiidumna    :   Reinforced  concrete 

darn    for     hydroelectric     power     : 

XII,  28;  17  -  30;  11. 
Swansea  :  Dimensions  of  the  locks 

(of)    :  Xir    68;  30  -  16;  10. 

-  Extension     \vorks     at     the     port 

(of)    :  XII,  96;  10. 

Swinamtinde  :  Depth  of  the  port  : 
XII,  62;  7  -  64;  4,  22,  24. 

Sylt  :  Experiment  with  reinforced 
concrete  under  water  :  XII,  93: 
20  -  R.  P.  275. 

SYMONS  (Lieut.  Col.):  Determination 
of  the  most  economical  depth  of 
the  Erie  Canal  :  XII,  20;  13. 

SYMPHER,  Leo;  XII,  1;  1,  2  —  2;  1  - 
13;  2,  10  —  29:  3.  12.  24  -  R.  P. 
171,  175,  186,  187,  194,  205,  210. 

Syphons  :  see  alleo  Reinforced  con- 
crete. 

—  charging    operations    :    XII,    34: 
15. 

-  filling  operations   :  XII,  5:  18  — 

12;  8  —  13;  20  —  39;  21. 
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—  for  filling   dry   docks  :   XII,   56; 

6. 

-  for  regulating  water  level  :  Gre- 

gotti  system  :  XII,  28;  15  —  34; 
15. 

-  of  the  Erie  Canal  :  XII,  39;  21. 

-  Reinforced  concrete-  syphons  :  at 

Vaucouleurs  :  XII,  31;  15. 
—  under  the   Allaciante    of    the 
Scarbina  (river1     and      their 
branch  of  the  Ambrone  (Ita- 
ly) :  XII,  28;  12  -  34;  7. 

-  Simons  creek     (of)    (Sun    Eiver, 

Montana)    :  XII,  28;  17  -  30; 

18. 

SZABO,  N.  (de)  :  XII,  R.  P.  U2. 
Szarnos  (Hungary)   :  canalization  of 
the  :  XII  1;  15  -  8;  7. 

-  Characteristics  (of  the)   :  XII.  8; 

7. 

—  Dredgings  (of  the)   :  XII,  1;  16. 


Tables  ; 

-  for  the  transformation    into  En- 

glish weights  and  measures  of 
the  Metric  weights  :   XII,   28; 
30. 
Tables  of  dimensions  : 

-  of  floating  docks  in  the  Rotter- 

dam harbour  :  XII.  86;  23. 

—  of    Swedish    canals    and  locks    : 

XII,  45;  3. 

—  (average)   of  20  largest  commer- 

cial steamships  of  the  world  • : 
XII,  65;  23. 

—  (maximum')    of    battleships     and 

cruisers    of    the    world     (1885- 
1911)  :  XII,  65;  25. 

-  (maximum)    of  commercial  stea- 

mers (1848-1910)   :  XII,  65;  23. 

—  (relative)   of  draught  and  width 

of  20  largest  steamships  :  XII, 
64;  7. 


TAB 

Tabtes  :    • 

-  of  .location,  kind,  lift,  etc., of  Bar- 

ge canal   between  Vishers  Fer- 
ry and  Little  falls  :  XII,  5;  17. 

—  of  the  number  of  all  vessels  pass- 

ing through  the  Suez  Canal 
(1901-1910)  :  XII,  63;  36. 
—  of  the  number  of  commercial 
steamships  of  100  gross  tons 
and  upwards  (1848-1910)  :  XII, 
65;  21. 

-  500  feet  Itom.g  and  upwards   : 

XII,  65;  22. 

—  Characteristics  of  :  the  dams  and 

locks  of  the  canalized  rivers  of 
the  U.  S.  A.  :  XII,  39;  26. 
-  of   the  floating  lights   on   the 
French    coasts    :    XII,    113; 
15,  20. 

-  of  the  group  of  the  20  largest 

vessels  (for  1911)  :  XII,  64; 
9. 

—  of  the  lighted  buoys  in  use  in 

Germany  :  XII,  111;  4,  7.' 

—  of   the   lighted  buoys   in   use 

on  the  French  coast  :  XII, 
113;  2,  3,  5,  o,  10. 

—  of  the  -locks  of   the  Panama 

canal  and  other  American 
rivers  :  XII,  15;  23. 

-  Characteristics  : 

—  of   the   locks    of     the     canals 

from  the  Spree  to  the  Oder, 
from  Dortmund  to  the  Ems, 
of  Teltow,  from  the  Rhine 

to  the  Weser,  and  from  Ber- 
lin to  Stettin  :  XII,  13;  18. 

-  of  the  Mississippi   Ohio,  Mis- 

souri, Arkansas  and  Tennes- 
see, rivers  :  XII,  39;  11. 

—  of    the    most   important   Ron- 

man  rivers  :  XII,  44;  11. 

—  of     the    private    canals     and 

their  locks,  in  operation  in 
the  U.  S.  :  XII,  15;  23. 
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Tables   (continued)    : 

-  of  the  Trollhatan  canal  :  XII, 

45;  7. 

-  of  the  United  States  Govern- 

ment  canals   in   operation   : 
XII,  39;  2,  4. 

—  of  the  Volga  and  of  the  mi- 
nimum depths  on  the  bars  : 
XII,  11;  58,  60,  6L  63,  65, 
68,  70. 

-  Coail   tipples    in   the   harbours  of 

Rotterdam  :  XII,  76;  18. 

-  Cost  of  acquisition  of  the  work- 

ing   appliances   on    the  Rhine- 
Weeer  Canal  :  XII,  13;  14. 

-  Cost   of    :    canali/ation    works  in 

France,  Germany    and  the    I 
S.  :  XII.  4;  13,  14. 

-  drill    boat    work    on    Detroit 

Iliver  :   XII,  82;  2^. 
regulation     works    in     l-'ranee. 
German  \   and  the  U.  S.  A.  : 
NIL   4;    U 

-  of  carriage  of  bulk   gord.-    nn 

the     Rhine-Weser      eanal    : 
XII.  13;   10. 

-  of    various    canals    in    France 

and  in  the  V.  S.  A.   :  XII. 
4:   16. 

-  Data    on    the    lighthouse    towers 

of   Schierrnonnikoog  and   Kijk- 
duin  :  XII,  116;  19. 
—  relative  to  dr.edgings  at  the  Rot- 
terdam harbour   :    XII,   86:   •">. 

-  Relating  to  the  increase  in  size 

of  dredgers  :  XII,  86;  8. 

-  Deepening  work     carried    on   in 

Russian  ports  :  XII,  69;  3. 

-  Depth  of   the  entrance  channels 

of    the     mo>t     important     sea 
-  ports  :  XII,  69,  4. 

-  Designs  for  Odessa,  and  Mariupol 

harbours    :    yearly    output    and 


TAB 
Tables   (continued)    : 

cost  of  equipment  :  XII.  77:  8. 
9. 

-  Development  of  Swedish  naviga- 

ble waterways  :  XII,  45:  '2. 

-  Diesel  motor  aud  >team   v<  - 

XII  69;  11,  15. 

—  Dredging   operations   on    Russian 

rivers  since  1902  :  XII,  44:  -J!. 

-  Dry    docks     in    various     pert-      : 

costs  of  maintenance  :  XII,  53; 
18,  20. 

-  Effective  tonnage  of  goods  hand- 

led and  expense  of  mainte- 
nance per  ton  of  goods  at  the 
French  ports  :  XII,  83:  <>. 

-  Floating    cranes    of    the    port    of 

Rotterdam  :  XII,  76;  12. 

-  Flow  of  the  Kibe  at  Trt-chen   for 

the  years  1875-1  Wo  :  XII.  3bis; 
5. 

-  Mohawk    liiver,    Littve     I''"!'-. 
and    Dun-ihach    Ferr\    :    XII 
5:   '.'..    10,    12. 

-  Freight  rates  for  water  tran<por_ 

tat  ion  to  and  from  I /ike  SHJV- 
nor  :  XII.  48;  28. 

—  Iiii|M)itant.   I'.  S.  ( ;<>\v rm n.ent  ca- 
nals in  operation   :   XII.  39:   2s. 

-  Increase    of   average    tonnage    of 

vessels  passed  through  the 
Suez  canal  (isr/.M'HlM  :  XIT. 
69:  5. 

-  Incraese    of  size  of   vessels  ]>as-- 

ing   the    St-Mary's    Palls, 
1909  :  XII,  15;  4. 

—  Increase  of  si/<-  <  t  vess<']s 

ing    to     various     .whiix> 

XII,  68;  r,,  s,  0,14,  15    10,  17. 

-  Increase  of  si/<-  of  vessels  of  mo- 

re than  10,000  tons  gross,  1895- 
1911  :  XII,  69;  r>.  7. 

—  Increase  of  size  of  vessels  on  the 

Great  Ixikes  (1890-1910)  :  XIT. 
48;  20. 
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Tables   (continued)    : 

-  Increase    of    draught     of  vessels 

which  have  used  the  port  of 
Amsterdam  and  Rotterdam, 
1900-1911  :  XII  68;  25,  26. 

-  Inundation  volumes  of  the  Elbe, 

in    Bohemia,   before    and    after 
the  regulation  :  XII,  3;  8. 

-  Leading     dimensions    of    -Italian 

graving  docks  :  XII,  59;  5.        , 

-  Lifting  appliances  at  the  port  of 

Ha,mibnrg  :  XII,  71;  26. 
-  at   the     port     of   Rotterdam   : 
XII,  76;  4,  12. 

-  Lists   of   dry  docks   in    operation 

in  the  U.  S.  A.  :  XII,  52;  8  - 
55;  2,  4,  5,  6,  7,  8. 

-  Los<3>  by  percolation  from  Erie  ca- 

nal in  various  bank  materials: 
XII,  5;  14. 

-  Mileage    and    cost   of   abandoned 

canals  in  the  United  States  : 
XII,  39;  27. 

-  Navigable    rivers  of    the   United 

States  :  XII,  39;  8. 

-  Outlay   in    connection   with   Rus- 

sian navigable  waterway sj  sin- 
ce 1887  :  XII,  144;  27. 

-  Performance    :    of  drill-barges  in 

Panama-  Canal  :  XII,  82;  30. 

-  of   the  drill   ba.rge  «Teredo»    : 

Panama  canal   :  XII,  82;  26. 

-  Performance  of  the  rock-bieaiker: 

Camnsett  at  Bangor,  Maine  : 
XII,  82;  23. 

-  Lobnitz,        operating    in    Black 

Harbour.  Buffalo  N.  Y.  . 
XII,  79;  26.  XII,  8. 

-  Lobnitz,  operating  in  Panama 

canal  :  XII,  82;  20,  21. 

-  Ports  of  continental  Europe  whe- 

re the  entrance  channels  allow 
ships  of  9.50,  10.<X»,  10.50  and 
11.00  m.  draught  to  enter  or  at 
which  the  nt'cossarv  works  for 


TAB 
Tables   (continued)    : 

their  reception  have  been  desL 
gned  :  XII,  64;  4,  5. 

-  Principal  ports  of  the  world  dlas 

sified  according  to  country  and 

navigable    depth    below    mean 

high  water  which  their  entrance 

channel    have   or  are  designed 

for   :  XII,  62;  5-64;  22,  24. 

—  of  the  Great  Lakes  :  XII.  39; 

5. 

-  Relative  cost  of  shipments  at  Phi- 

ladelphia by  rail  and  barge  : 
Xn,  21;  12  -  23bis;  15. 

--  Reservoirs  of  Headwaters  of  Mis- 
sissippi :  XII,  39;  22. 

—  Sea  going  suction  dredges  of  the 
U.  S.  A.  :  XII,  82;  6. 

-  Shortening    of    the  average  time 

per  vessel  gone  through  the 
Suez  canal  (1870-1910)  :  XII, 
63;  10. 

-  Values  for  traction  power  and  for 

the  cost  per  Ib.   (kg)  per  hour 
for  twin  screw  tunnel   and  si- 
de wheel   steamer    :    XII,   46;  4 
-  47;  18. 

-  Vessels  of  deep  draught  th-al  pas- 

sed the  $uez  canal  :  XII,  63; 
17—68;  20. 

-  War  vessels  of  10,000  torus  displa- 

cement and  over,  showing  in- 
crease in  average  displacement 
and  dimensions  of  Navies  of  toe 
world  from  1886  to  1911  :  XII, 
65;  24. 
Tacoma  (Wash.)  Depth  of  the 

port  :  XII,  64;  23,  25. 
TAFT,  William     H.     (H-s    Excellen- 
cy)   President  of   the   U.    S.   A.    : 
XII,    R.    P.    149,    159,    163,    160, 
398  4.02,   411. 

Tamise  (Belgium)  :  Swinging  brid- 
ge across  the  Scheldt  :  XII,  102; 
1-2  —  104;  2. 
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Tampioo  (Mex.)  :  Depth  of  the  port: 
XII.  62;  7  —  64;  22,  24. 

Tancarville  :  Design  for  a  tunnel  un- 
der the  Seine  :  XII,  102;  38  —  106; 
20. 

Tancua  :  Reinforced  concrete  dam 
on  the  Bienne  (Jura)  :  XII,  31; 
20. 

Tandjong-Priok    :    (Dutch    India)    : 
Graving  docks  :  XII,  60;  3. 
-  Floating  dock  :  XII,  60;  3. 

—  Improvement   works  at   the  port 

(of)  :  XII,  60;  3  -  68;  17. 

Tanfani  e  Ceretti  :  Bascule  bridges 
of  the  system  :  XII,  107;  4,  9,  .2. 

Tar.  See  Structural  materials. 

Tardes  (Department  of  the  Creuse): 
Reinforced  concrete  dam  :  XII. 
31;  20.  • 

Tarente  :  Dry  docks  :  XII    59;  5. 

TARTRAT  (Ba.biu,  Coblentz  and)  : 
XII,  102;  32  —  106:  1  -  R.P.380. 

TARUZXA   :  XII,  11;  43. 

Taxation  of  riparian  lands  of  ca- 
nals :  XII,  42;  11. 

T:ixr>  a.nd  dues  :  XII,  12;  12,  17,  18, 
21,  23,  28,  29,  31  -  14;  24  -  16; 

3,  4,  11,  15,  21  —  18;  7,  8  —  20: 

4,  8-  21;  4,  7,  16,  17  -  22;  5,  10 
-  23bis;  10,  21  —  24;  7  —  27;  1,  3, 

14  —  36;  9  —  41;  3,  6.  12,  17,  23. 
36  —  42;  9,  13  —  R.  P.  227,  232. 
See  also  Navigation  dues; 
Freight;  Freight  rates;  Freight 
cartage. 

-  on  the  Suez  canal    :  XII,  63;   10. 

—  on  the  waterways  in  Italy  :  XII, 

36;  9  —  42:  9,  12. 

-  Special  taxes  for  the  use  of  port 

equipments    in    Russia    :    XIT, 
27;  3. 

Tchara  :  XII,  44;  17. 
Tcheckhovitch  :  XII,  11;  43. 
Tcherepovetz    :    Ha.rbour  equipment 
of  on  the-Cheksna  :  XII.  27:  12. 


TED 

TKDKSCO  and  Fontan  :  XII,  84;  5. 

Tees  :  Transporter  bridges  on  the 
at  Middiesborough  :  XII,  103;  6  - 
104;  10. 

Tehuantepec  :  Isthrn<U6  (of)  :  Di- 
mensions for  the  canal  through 
(the)  :  XII,  65;  11. 

Teitow  canal  :  Locks  (of  the)  :  XII, 
13;  18  —  37;  5.  See  also  Canals. 

Temes  (Hungary):  Canalization  (of 
tlje)  :  XII,  1;  15  -  8;  8. 

-  Characteristics    (of  the)  :  XII,  8; 

8. 
— •  Dam    at    Kiskostely    (on  the)     . 

XII,  8;  2,  8. 
TENER,   John   K.    (Hon.)    :   XII..     R. 

P.  150,  156,  163,  391,  401. 
Tenes   (Algeria)    :  Construction  of  a 
breakwater  :  XII,  95;  11. 
landing  st:«g<-  :  XII.  90:   L8. 
North-\\Vst«'ni    jrttx    :   XII,  89;   * 

90;  11. 

Tenessee  :  characteristics  (of  the)  : 
XII,  4;  9  —  39;  11  —  R.  P.  -21-3. 

-  Dimensions  and  charart :Ti.-tn >  of 

th«>  locks  and  dams   (of  the)   : 
XII.  39:  18,  19. 

—  Dredging  works  (on  the)    :   XII, 
1;  jo  _  4;  3,  5,  9. 

-  Improvement  (of  the)   :  see  Opf-n 

Riven. 

—  «  Muscle  Shoals  »  rapids  :   XII. 
36:  11  —  39;  10  28. 
iJ.'-ign  for  a  dam  (at)   :  XII, 

4;    LB. 

Tenessee  Canal  :  Dimensions  of 
locks  :  XII,  39;  28. 

-  Lateral  canal  of  cCobbert  Shoais» 

on  (the)  cost  :  XII,  4;  17. 

-  Lateral    canal  of  «Muscle  Shoak)) 

on  the;  cost,  dredgings   :  XII, 

4;  3,  16,  17. 
Te-nge  :  Correction  of  the  Hu>nte   : 

XII.  11;  40. 
Terdonck  :  Swinging  bridge  (on  the) 
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Ghent-Terneuzen  Canal  :  XII,  102; 

20,  21  -104;  16,  18. 
Teredo   :   Protection   against  (the)   : 

XII,  23;  17  -  28;  17  —  30;  11  - 

41;  4  —  89;  7,  10  —  93;  1,12  —  96; 

13,19  —  98;  9  —  100;  31  —  101;  5 
-  R.  P.  373. 

Teredo  (Drill  boat)  :  XII,  82;  25. 
Terneuzen.  Canal  from  Ghent  (to)   : 

Protection  of  the  banks  :  XII,  38; 

12  —  64;  15. 

—  See  also  Maritime  canals. 
Tesa  :  Locks  (of  the)   :  XII,  44;  24. 
Test  :  XII,  96;  7. 
Testing  station  :  of  Grcss-Lichterfel- 

de  :  Experiments  on  the  resistance 

of  concrete  :  XII,  98;  19. 

-  See  also  Hydrotechnic  Labora- 

tories. 
Texel  Island   :  (Holland)    :   Groynes 

for  protecting  the  coast  :  XII,  89; 

9  -  98;  2,  14,  16. 
Thames    :   Deepenig    works    of  the 

channel  :  XII,  96;  3. 

-  Dredgings  of  the  estuary;  dredg- 

ers; cost  :  XII,  96;  3. 

-  Equipment   (of  the)  :  XII.  96;  3 

—  R.  P.  157.  See  ailso  London. 

-  Government    of    the    navigation 

(on  the)  :  XII,  96;  2. 
—  Jetty  of  Gravesend     (on    the)     : 
XII,   16;  5  —  28;  6  —  32;  9. 

-  Tower  bridge     (London)     :    XII, 

105;  2. 

-  See  also  Rivers. 

«  Thames  conservancy  »  Manage- 
ment of  the  navigation  on  the  Tha- 
mes :  XII,  96;  2. 

Thameshaven  (London)  :  Establish- 
ment of  a  port  in  deep  water;  con- 
struction of  a  reinforced  concrete 
jetty  :  XII,  96;  3,  4,  17,  IS. 

THEISS,  GEO    W.  :  XII.  48;  10. 

Thewfik  (Suez  Canal)  :  Area  of  the 
port  equipment  :  XII,  63;  19. 


T'HI 

THIELE  :  XII,  13;  2,  10. 

THIERRY  G.  (d-e)  :  XII,  62;  1,  3  -- 
63;  1  —  R.  P.  302,  318,  332,  333, 
334,  351,  356,  36i),  372,  386,  388, 
389,  390,  391. 

Thisselt  :  Bascule  bridge  on  the  ma- 
ritime canal  Brussels-Rupeili  :  XII, 
102;  -24  —  104;  25. 

Tiber  :  Construction  of  quays  :  XII, 
28;  14  —  34;  11. 

-  Dredging    :    XII,    1;   18  —  9;    8. 

-  Establishment    of   canals    in    the 

valley  of  the  :  XII,  12;  29  - 
18;  3. 

-  Improvement  (of  the)   :  see  Free 

running  rivers. 

-  Resurrection     bridge      (on    the), 

Rome  :  XII,  28;  11  —  34;  52. 

—  Station  for  unloading  ooaiL  :  XII, 

28;  14  —  34;  12. 

—  See  also  Rivers. 

Tiburon   (Cal.)   :  Piles  from  the  na- 
val works    (of)    :  XII,  28;   17  - 
30;  14. 

Tidal  gridirons  :  XII,  59;  1. 

Tidal  Rivers.   See  Rivers. 

Tides  :  Fluctuations  on  the  Tunis 
coast  :  XH.  101;  3. 

-  Fluctuations  in  Fiume  and  in  the 

bay  of  Quarnero  :  XII,  58;  11. 

-  See  also  Tidal  rivers. 

Tie  ton  Canyon  Caoal:  Wasch.:  Rein- 
forced concrete  lining  :  XII,  28; 
17  -  30;  17. 

Tikhvine  navigable  waterways  sys- 
tem :  Development  (of  tihe)  :  XII, 
44;  16. 

Tikhvine  and  Marie  Canals  :  XII, 
44;  16. 

Tikhvma  :  XII,  44;  17. 

Tilibury  :  Rolling  cranes  (at)  :  XII, 
74;  4. 

TILDEN,  William  T.:  XII,  R,  P.  150, 
167. 

TfMONOFF.  V.  E.   :  XII,  1;  2,  20  - 
11;  —  27:  5  -  44;  28,  29  -  44bis; 
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1  -  51;  1  -  R.  P.  150,  164,  173, 
177,  181,  189,  198,  '202,  '203,  205 
'206,  -208,  245  246,  248,  249,  304, 
410. 

Tirnsah  Lake  (Suez  Canal)  :  XII, 
63;  -21,  -2-2.  34,  35. 

TINCAUZER  :  XII,  29;  9  —  R.  P.  364. 

Tingstadsva.ss  Canal  (Sweden)  : 
XII,  109;  15. 

'I  m.-^iaren    Lake    (Sweden)    : 

YYaterwa.y  between  (the)  and  the 
Fjallaren  Lake  :  XII,  45;  17. 

Tisxa  :  XII.  8;  1. 

«  Titanic  »  :  Catastrophy  (of  the)  : 
XII,  R.  P.  343,  346,  359.  See  also 
\<nific<il  sV'*/-r.s  :  Sea  going  ves- 
tefe. 

Titan  Cranes  :  XII.  71:  19,  -2!)  —  73; 
28  -  93;  5. 

TITCOMB  :  XII,  R.  P.  324. 

Tobol    (West   Siberia)    :   XII,   35:    1 
44;  29,  30. 

-  Locks  (of  the)  :  XII.  44;  30. 
Reinforced   concrete   lock  on   the 

Toura.  --Tobol  waterway:  XII. 
35;  1. 

Tombigbee  :  Dimensions  and  cha- 
racteristics of  tin-  dam-  a:ul  locks 
of  the  Tombigbee  :  XII,  39;  18, 
19. 

TOMKINS,  Calvin  :  XII,  21:   -2.   5. 
23;  1,  25  -  R.  P.  254,  323. 

Tonnagei  of  the  port-  :  Antwerp  : 
XII,  104:  -2. 

-  Bremerhaven   :  XTL  91;  4. 
Hamburg  :  XII.  91;  8. 

-  Liibeck  :  XII  91;  13. 

-  Rotterdam  :  XII,  76:  1. 

-  Venice  :  XII,  107;  8. 

-  See  also  :  Movi'ini'nt  of  naviga- 

tion; Statistics  of  navigation. 
TOPIIAM,  .Tone.-  &  Railton   :  XII,  96; 

9. 
Tor  ?h  all  a  and  Eskilstuna  (Sweden)  : 

Canal    (of)    :  XII,  45;  3. 
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TOSCANKLU    :  XII,  42;  14. 
Toulon   :   Cranes  of    160  tons  at   th<* 
harbour   (of)    :   XII,  73;   18. 
-  New    graving   docks    :    see   Gra- 
docks. 

gates      of  the      graving 
docks  :  XII,  56;  11. 

-  Swinging    bridge       of      Mi.-siessy 

(atj    :  XII,  102;  36    -  106;  13. 

-  See  also    :   Sea  ports   . 
Toulouse   :    Canal      du    Midi    (at)    : 

Foot  bridges   (on   the)   :   XIL    31; 
2$ 

Toura  :   (West-Siberia)    :   XII,  35;  1 
44:  -29,  90. 

-  Lock  (on  the)    :   XII,  44;  30. 

-   Reinforced    concrete   lock   on   the 
Toura-Tobal     waterway    :    XII. 
35:    I. 
Ton i-ii va   (Japan):    Improvement  of 

the  port  :  XII  —  R.  P.  404. 
Towboats  :    XII,   49;  4. 
Towing    :  XII,  74;   9. 

by  4-Iertricity    :   XII,  40;  7. 

-  by  steam  :  XII,  40;  7. 
Towpatb-.    S<-e    Foothridyes. 
TmvNSKxn    :    C    McD.    (Col.)    :   XII. 

46:  1    5  -  48;  1  -  R.  P.  240,  245, 

296. 

Traction   :  Tost   Mi  :  XII,  41;  16. 
— (Elect ric)    :  XII,   41;    K'>. 

-  Monopoly  of  haulage  :  XII,  16;  21 

36:  f,  40;    7  -       42;  18 

R,  P.   230,   2.33    296.   See   also 

'  '<in  at*. 
(  Jrgani/ation   <MI  the  waterways  : 

XII.  40;  6. 
'IV-ts   (of)    :  XII.  46;  2,  5  -  47; 

7  —  48;  4. 

-  Te-ts  of  the  influence  which  the 

<bape  and  area  of  the  right  sec- 
tion of  a  canal  on  the  reedstan- 
ce  of  traction  :  XII,  R.  P.  234. 

-  Towboats  in  the  gangways  :  XII, 

31;  21. 


—  287  — 


TBA 

-  Traction  resistance   :    XII,  1;    16, 

17,  —  12;  2  --  13;  2  —  16;  5 

-  63;  28  —  R,  -P.  203,  234. 

-  See  also  Haulage. 

Traffic  :  in  the  ports  on  the  Great 
Lakes  of  North  America  :  XII, 
23bis;  2  —  39  —  3,  5.  See  also 
Lakes. 

-  on     the      Belgian      waterways    : 

Increase    (of)   :   XII,   41;  10. 

-  on   the  French  canaiis   :   Increase 

(of)    :  XII,  41;  10. 

—  on   the  German  waterways    :    In- 

crease, (of)   :  XII,  13;  20  —  41; 
10  -  E.  P.  177. 

—  on  the  Keweenal  Canal  (U.S.A.): 

XII,  39;  7. 

-  on  the  New  York  State  Canals  : 

XII,  23bis;  12. 

—  See  also    Movement  of  naviga- 

tion. 

TrampHsteaaners  :  XII,  67;  7  —  68; 
20. 

Tramways  :  Cost  of  goods  transport 
(by)  :  XII,  24;  5. 

Transporters  :  See  Transporting 
bridges. 

Transporters  (Movable)  :  See  Ma- 
chines', Mechanical  equipment  of 
ports. 

Transporter  cranes  :  XII,  70;  3. 

Transports  on  waterways  :  Compari- 
son (between)  and  transport  on 
railways  :  See  Railroads. 

-  Cost   of  carriage  on   waterways   : 

XII,  40;  1. 

-  Organization  of   waterway   trans- 

portation :  XII,  36;  5  —  40;  -J 
5. 

—  See  also  Inland  naviyat ion ;  IT  a- 

terways. 

Transport  on  waterways  and  rail- 
ways -combined  :  See  Railroads. 

Transport  on  railways  :  See  Rail- 
roads. 
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Transshipment    of      goods   :  Equip- 
ment (for  the)    :  XII,  R.   P.  3iy, 
321,  324,    326,   328.  See   also  Me- 
chanical equipment  of  ports. 
-  between  waterways  and  railways  : 
See  Railroads,   Inland   ports; 
Intermediate  ports;  Terminal 
ports. 

-  Cost  (of)  :  XII,  R.  P.  320. 
Trass.   See    Materials. 

Trauzl's  method  for  measuring  the 
efficiency  of  explosives  :  XII,  88: 
16. 

Trave  :  Deepening  (of  the)  :  XII. 
91;  14. 

—  Swinging    bridge   at  Liibeck   (on 
the)    :   XII,  64;  20  —  102;  6  - 
103;  3. 

Travelling  platforms.  See  Mecha- 
nical equipment  of  ports. 

Traveinunde  :  Depth  of  the  port  : 
XII,  64;  22,  25  —  91;  14. 

Trellefoorg  (Sweden)  :  Railway 
crossing  on  the  line  Sassnitz  (to)  : 
XII,  91;  14. 

TRENIUKHINN,  V.  M.  :  XII,  58;  13  - 
61;  1  —  R,  P.  304,  310,  317. 

Trent  :  Dimensions  of  the  locks  (on 
the)  :  XII,  49;  2, 

-  Improvement    works    :    I-.lI     41 : 

24. 

Trent  and  Mersey  Canal  :  XII,  41; 
3,  4,  10,  37. 

-  Dimensions  (of   the)    :   XII,    16: 

2. 

-  Locks   (on  the)    :  XII,   16:  2. 
TRICON  AND  C°  :   XII,  31;  16. 
Triest  :  Depth  of  the  port  :  XII.  64: 

5,  23,  25. 
Trinidad       (Cuba)     :     Strength      of 

the  floating   dock    (at)    :   XII,  60; 

6. 
Trinity    :    Dimensions    and    ohatrac- 

teristics  of   dams  and   locks  (of)   : 

XII,  39;  18,  19. 
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Trestle  clams.  See  Dams  and  weirs  : 

Movable  dams. 
Trials.  See  also  Experiments. 

-  Comparative     runs  made     upon 

the  Upper  Rhine  with  a 
twin-screw  tunnel  steamer  and 
a  side  wheel  boat  :  Xlft.  46;  2 
-  47;  5. 

--  of  structural  materials.  See 
also  Concrete;  Experiments; 
Reinforced  concrete;  Struc- 
tural Materials  :  XII,  28; 
19  —  30;  '21. 

—  of  resistance  to  traction  on  wa- 

terways :  XII,  46;  -2  —  47;  5. 
-  and  on  railways   :   XII,   46;  5 
-  48;  3. 

-  Investigations   made    at  Atlantic 

City,  N.  J.,  in  order  to  deter- 
mine the  effect  of  sea  water  on 
various  structural  n info-Hate  : 
XII,  28;  19  -  30;  21. 

-  Experiments  made  in   Germany, 

in  order  to  determine  the  most 
suitable  sizes  and  forms  of 
boats  relatively  to  the  traction 
resistance  :  XII,  12;  2  —  13; 
ft 

-  Trial   trips    made  on     the  Dort- 

mund.-Ems  Canal,  in  order  to 
ascertain  the  dimensions  of 
canal  section  giving  the  best 
economic  results  :  XII,  13;  2. 

—  Trials  undertaken  in  France  for 

keeping  waterways  in  good 
order,  without  stoppages  of  na- 
vigation :  XII,  40;  3. 

—  Trials  made  in  Germany  relating 

to  the  action  of  screws  on 
the  bottom  of  waterways  : 
XII,  R.  P.  236. 

—  relating     to  fuel     expended     ir, 

towing  barges  :  XII,  48:  9. 

—  relating   to  fuel  consumption   ot 
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Trials  (continued)  : 

heavy  freight  trains  :  XII,  48; 
5. 

-  Tests  of     the   influence    of     the 

shape  and   section  —  area    of 
canals  on  the  resistance  to  trac- 
tion :  XII,  R,  P.  234. 
Troilhattan    :  Power  station   at  the 

falls  (of)   :  XII,  20;  19. 
Trolthattan  :  Canal  (of)  :  Looks  on 
the  canal   (of)   :  XII,  20;  3,  20  - 
36;    12    --   45;    3,     5,     7,     12 
109;  17. 

—  Movable  bridges   (on  the)    :  XII, 

45;  16-109;  19. 

—  Bascule   bridges    projected     (on 

the)  :  109;  19. 

-  Swinging  bridges  projected    (on 

the):  XII,  107;  53  —  109;  18. 

-  Ports  (of  the)   :  XII,  45;  17. 

-  Works  for  removing  rock   :  XII, 

88;  3,  7,  19.  See  also  Means  for 
removing  rock. 

-  See  also  Can  til*. 
TROOST  :  XII,  11;  25,  26. 
Trucks  :  XII,  72;  1,  5. 
Tscjhagadoscha   :  XII,  44;  17. 
Tsionglinsky,  M.    XII,   19;  8  —  21; 

2,  4  -  27;  1  —  R.  P.  172,  254,  268. 
Tuln   :   Basin    (of  the)    :   Influence 

of  a  damming  of  the  —  on  the 

conditions  of  the  current  of  the 

Danube  near  Vienna  :  XII,  3;  3. 
TUXHARD  :  Rock-breaking  ship  :  XII, 

84;  8. 

Tug-boats  :  See  Naval  equipment. 
Tunis   :  Construction  of  the  North. 

Jetty    and   of    the   South    Jetty    : 

XII,  101;  4. 

-  Establishment     of    a<n     entrance 

channel  :  XII,  101;  5. 

-  Mechanical    equipment      of    the 

port  :  XII,  78;  1,  4  —  101;  11. 

—  See  also  :  Sea  Ports. 

Tunnel  boats.   See  Nautical  stores: 
see  Trials. 
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Tunnels.  See  aslo  Concrete;  Ferro- 
concrete; Undergrounds. 
Tunnels      Hinder      niarifime     water- 
ways :  XII,  102;  —  103;  1,  12,  15, 
17  _  104;  5,  13  —  105;  1,  3,. 8,  9, 
17,  22  -  106;  1,  2t  4,  10,  21,  25  - 
107;  1,  4,  8,  10,  13  -  108;  1,  3    - 
109;  1,  6,  16  —  B.  P.  379. 
—  Advantages   and    disadvantages    : 
XII,  102;  5,  17,  25,  80,  35,  37, 
39,   44  --   103;   20   —  104;   IS 
-  105;    8,    11,    18,   19  —  106; 

4,  26  —   10-7;  4,    8  —  108;  3. 

-  Ckmiipaxison     :    between    tunnels 

and  ferry  boats  :  XII,  105;  12, 
22. 

-  between   tunnels   and    transport- 

ing    bridges  :  XII,     102;  5  - 
103;    1   -  104;  10,  15   -  -    106; 
4  —  107;  5,   9   --  R.   P.   379. 

-  between  tunnels  and  viaducts   : 

XII,  102;  2.  5,  10,  11,  16,  18, 
27,  33,  35,  38,  42,  45,  —  103; 
1,  12,  15,  17,  20,  104;  8,  13, 
15  --  105;  11,  17  --  106;  4, 
H  23  ---  107;  5  --  108;  3  - 
B.  P.  379. 

—  between    tunnels    with    lifts  and 

tunnels  with  ramps  :  XII, 
1C2;  10,  16  —  103;  L7  —  104; 
13  --  R.  P.  379. 

—  Cost  of  construction    :   XII,   102; 

9,  11,  16,  28,  38,  39,  40  —  103; 

10,  12,  16,  20  -  104;  9,  10  — 
105;  12  -  106:  22,  23,  25  —  107; 

5,  6,  12  -  R.  P.  380. 

-  Cost  of  exploitation    :  XII,    102; 

16,  27  —  103;  17,  29  —  104;  9  - 
105;  12  —  107;  6. 

-  Cost  of  maintenance   :  XII,   103; 

20  -  104;  9. 

-  Cross  section    :    XII,    102;    27   - 

103;  17,  19  —  105;  10  —  106;  22 
23. 

—  Depth    (of)    under   the  channel   : 


TUN 

Tunnels   (continued)    : 

XII,  102;  10,  12,  17,  32,  34,  36, 
40  —  103;  15  —  104;  14  —  105; 
11,  17  —  106;  4  11,  21,  3»,  25 

-  107;  5,  13. 

-  Durability  (of)   :  XII,  103;  20. 

-  Lifts  at  both  ends  :  advantages  : 

XII,  102;  3,  5,  11,  18  --  103; 
15  -  104;  8,  9,  13  —  B,  P.  379. 

-  Procedure  of  construction   :  XH, 

102;  9,  27,  31,  36,  40  —  103;  13, 
19  —  104;  15  —  105;  9,  11,  17 
106;  4  22  —  107;  5,  13. 

-  Procedure,    of   exploitation  :  XII. 

B.  P.  380. 

-  Protective  material  against  corro- 

sion of  metal  tubes  :  XII,  102; 
10  —  103;  14. 

-  Ramps  :   Development  (of  the)  : 

XII,  103;  16. 

-  Gradient  (of  the)    :  XII,  102; 

1110,  18,  38  —  103;  17—104; 
14      -    106;    11,    22,    23    - 
107;  -13. 

-  Traffic  capacity  :  XII,  103;  —  17 

-  B.   P.  380. 

-  Water-tightness      (of)    :  XII,    54; 

17  —  103;  13. 

-  in    Austria   : 

-  Tunnels  of  Sydney    :    Cost   of 

construction   :  XII,  103;   19. 

-  Procedure  of  construction  : 

XII,  103;  12,  19. 

-  in  Belgium   : 

-  Designs  for  tunnels  under  the 

Scheldt  at    Antwerp   :    XII, 
102;  18  —  104;  14,  15. 
—  in  France   : 

-  Tunnel    of  Paris,    under    the 

Seine  (Line  4  of  the  Metro- 
politan) :  XII,  102;  9. 

-  Procedure  of  construction  : 

XII,  102;  9. 

-  Tunnels  of  Tancarville,  under 

the    Seine;  Designs   :   XII, 
102;  38  —  106;  21-. 
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Tunnels   ('continued)    : 

—  in   Germany  : 

-  Tunnel      under      the  Elbe   at 

Hamburg   :  XII,.  91;    11 
102;  1,.  10  —  103;  12  —  R. 
P.  379.' 

-  Capacity  of   traffic    :    XII, 

103;  17  --  R.   P.  380. 
—  Cost  of  construction   :  102; 
11   -  -   103;    17   --  R-    P- 
380. 

-  Cost  of  exploitation  :  XII, 

103;  17. 

-  Cross  section  :  XII,  103;  17. 

-  Procedure  of  COD  st  ruction  : 

XII.  102:  9..  10  —  103;  12, 
13. 

—  in  Great  Britain  : 

-  Tunnel  of  Liverpool  under  the 

M<-rsey  :  XII,  105;  9. 

-  Tunnels     of      London    :    X 1 1 . 

102;  9,  27  -  103:  17  -  105: 
11. 

-  Procedure  of  construction  : 
XII,  102;  9  —  103;  12. 

-  Tunnel  of  Blackwailil  :  XII, 

102;  27  —  105;  11. 

-  \Yntertightne-     :  XII,    103: 

12. 

-  Tunnel    of    the    port    of    Glas- 

cow  :  XII,  103;  16. 
-  Tunnel  proposed  between  An- 
glesea     and     Ireland  :  XII.. 
105;   13, 

-  Tunnel  proposed     under     the 

Straits  of  Dover  :  XII    105. 
5,  11. 

-  Tunnel  under     the    Severn    : 

procedure      of    installation  : 
XII,  105;  9. 

—  in  Italy   : 

-  Tunnel   under    the    Straits    of 

Messina    :    (Design)    :   XII 
102,    42  --    107;   13. 
—  Tunnel    (submarine)    between 
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Tunnels   (continued)    : 

Venice  and  the  Lido:  De- 
sign :  XII,  102:  41. 

-  in  Sweden  : 

-  Tunnels  under  the  harbour  en- 

trance of  Gothenburg:  De- 
sign :  XII,  105;  47  -  -  109; 
10. 

-  in  the  United  States  : 

-  Tunnels  of  Detroit   :    XII.   28: 

90  —  30;  18  —  102;  3  —  105; 
12,  17. 

-  Employment     of  reinforced. 

concrete    under     water    : 
XII.    30;    18. 

-  Procriliiiv  of  construction  : 

XII,  102;  9  -  103;  13. 
-  Tunm-ls  <>i    New  York   :   XII, 
102;  1..  3,  9,  27  -  105 
10.  17  18  -  106;  20. 

-  Procedure  of  construction  : 

XI  i.  102:  9  —  103;  13  - 
106;  20 

-  Tunnel  of  Hobokeu  :  Pn    < 

dmv  ot  construction:  XII, 
103:  11. 

-WattVti{ihtiiess:XII,    103:1^. 
TI-KAX/A  :  XII.  11:  43. 
Turbines  :  Vessels  (with)  :  XII,  68; 
11  --  R.  P.  310.  See  aJeo-Aawfi- 
cal  store*:  Propellers. 
Tm-k*'>t;in    :    Irrigation  works    (in)    : 
XII.  35;  5. 
-    Water  storage  d;un  for   irrigation 

works  :   XII,  35;   5. 
Turnhout  :  Canal    (to).  See  Canah. 
Turning  places  :  of  the  Kiel  Canal  : 
XII    63:  -S3  —  91:  12. 
on  the  Weser  :  XII.  1:  6  -  2    33. 
Turntable-  used   in   tlu-  ports  :  XII, 

22:  18-27;  9. 
Tutein-Nol them ius    :    XII,    11:    28, 

29.  39. 

Tvertza  :  Improvement  of  navigabi- 
lity by  reservoirs  :  XII,  11:  26. 
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Tynes  :  Means  for  docking  and  re- 
pairing vessels  (at)  :  XII,  57;  16. 

-  Coal  tipplers  at  Derwenthough  : 

XII,  32;  12. 

-  Dredging  works'   (on  the)    :  XII. 

96;  9. 

-  Floating  docks  :  cost  of  aecesory 

works  :  XII,  53;  21  —  57;  8. 
—  See  also  Rivers. 
Tzar    Alexis     Michaelowitch     (code 

of)   :  XII,  44;  14. 
Tzarytzyne  (Volga)  :  Equipment  of 

the  port  :  XII,  27;  7. 
Tzna  :  XII.  44;  15. 


Undergrounds  :    XII,    16;    10,    14 
-   21;    9   --   38;    3,    5.    See   also 
Tunnels. 

-  Canal  du  Nord  :  «  Single  train 

of  boats  type  »  :  XII,   16;  9, 
10. 

-  Canal    du    Nord  :    «    Type    for 

two    trains    abreast    »  :    XII, 
16;  10,  13. 

-  Haulage  ways:    XII,    31;   21. 

-  Undergrounds   rendered    imper- 

vious to  water  :  XII,   54;  17. 

-  in  Belgium  : 

-  Bossuyt-Courtrai  Qanal:  Width: 

XII,   38;   3. 

-  Lys-Yperlee  Canal  :  XII,  38;  5. 

-  in  France  : 

-  Marseilles-Rhone   Canal    :   Rove 

tunnel:  XII,  16;  14  —  95;  18. 

-  Type    (of)  :   16;   10. 

-  Nord     Canal     Undergrounds     : 

XII,   16;  10. 

—  Reinforced   concrete  passage 
way:  XII,  28;  4  —  31/22. 

-  Ruyaulcourt    (at)  :   XII,    16; 

10. 

-  Types    (of)  :  XII,    16;   9. 
Uddevalla  :   Design    for    canal   bet- 


UDD 

ween    Vanersborg     (and)  :    XII, 
20;    14. 

Ulsfunda  Lake  (Sweden)  :  XII, 
109;  12. 

Umatilla  project  :  Ferro  concrete 
conduit  in  the  Oregon  :  XII,  28; 
19  —  30;  17,  31. 

UMBGROVE,    W.    J.    G.  :  XII,   60;   4. 

«  Ungaro-Croata  »  :  Maritime  na- 
vigation O  :  XII,  58;  2. 

Union  Castle  Line  :  Development 
of  the  size  of  vessels  (of  the)  : 
XII,  68;  15. 

United  States  Geological  Survey  : 
Investigations  (of  the)  on  struc- 
tural materials  :  XII,  30;  21. 

Unstrut  :  Canalization  (of  the)  : 
XII,  4;  14, 

Ural  :  XII,  44;  2. 

Urk  (Island  of)  (Zuyderzee)  : 
Reinforced  concrete  groyne  (at): 
XII,  98;  2,  18. 

ytilization  of  river  waters.  In- 
ternational Congress  (for  the) 
at  Paris,  1889  :  XII,  11;  4,  11. 

Utilization  of  hydraulic  power  for 
the    production    of    power    deve- 
lopment :    XII,    1;    5,    16    --    2; 
14,    18,   28  —  4;   21   --  5;   20  - 
8;   7,   101  —  11;    14  —  16;  18  - 
20;    4,    18,    19   --   28;    17    --   30; 
1,1,    19,    20  --    36;    11   --   44;    14 

-  44ftis;   l,   4,    10  —  45;  9,    14. 
See    also    Hydroelectrical    water 
power  works. 

—  Production  of  water-power  at 
the  Alfkarleby  Falls  (Swe- 
den) and  Porjus  (Lapland)  : 
XII,  20:  18. 

Utilization  of  the  navigation  of 
large  but  shallow-rivers  :  XII, 
46;  1,  6  —  47;  1  —  48;  1.  3,  16 

-  49;  1  —  51;  1  —  R,  P.   242, 
295. 
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VAGT 

Vag   (Hungary)    :  Canalization  of 

(the)  :  XII,  1;  15  —  8;   8. 
—  Characteristics    (of    the)  :    XII, 
8;   8. 

-  Dredging    works  :     XII,     1;    1I6 

-  8;  8. 
Valence  :  Depth  of  the  port  :  XII, 

64;   5,  22,   25. 
VALENTINI,    C.  :  XII,  1;  2,   14  —  9; 

1    -  -   R.    P.    172,    173,    185,    204, 

205,   230. 
Valparaiso  :    Floating   dock    (of)    : 

XII,  R.   P.    310. 

-  Depth   of   the   port    (of)  :    XII, 

64;   2*3,    25. 

Valves  :  Advantages  and  disad- 
vantages of  various  systems  : 
Xn,  39;  21. 

-  (Balanced)  :  XII,   31;  26  —  36; 

7  —  40;  5. 

-  (controlling)  at  the  Leech  Lock 

dam  :   XII,   30;  7. 

-  (cylindrical)  :    XII,    13;    18    — 

15;  22,  25  -  -  16;  21  -  -  39; 
16,  20. 

-  (Dam)  :  See  Movable  dams. 

-  (Intake)    along    the    main    ra- 

nal  of  the  Klamath  project 
in  Oregon  :  XII,  28;  18  —  30; 
15. 

-  Management  (of)  :  XII,   37;  2 

-  45;   14. 

-  of  the  Boule  type  :  XII,  15;  17. 

-  of    the    Crescent    dam     (X.    Y. 

State  barge  canal)  :  XII,  30; 
6. 

-  of   the   Stoney   type  :    XII,    15; 

21,  23  —  39;  18,  2O  —  45;  13. 

-  at  the  Panama  Canal    :  Xll, 

15;   25. 

-  at   the    Rhone-Marseilles    Ca- 

nal :  XII,   16;   20. 

-  (Rolling)  :   XII,    13;    17,    19. 
—  (Segment)  :   XII,    13;    IS,    19. 


VAN- 
VAN  BEEK,  J.  F.   :  XII,  60;  4. 
VAN    BRAAM    VAN    VLOTKX,    P.  :    XII, 

110;   3   --   116;    1   --  R,    P.    358. 
Vancouver  :    Depth    of    the    port  : 

XII,   64;   23,   25. 
Vander    Linden    :    XII,    60;    9    - 

R.    P.    170,    196,    225,    23>7,    238, 

246,    250,    313,    316,    317,    393. 
Van  der  Sleyden  :  XTT,   11;   28,  29 

,—  R,   P.   384,  407. 
Vander    Vin     :     XII,     11:    25,    26, 

49.    50   --    62;    1,    5    --   64;    1    - 

R,    P.    203,    238,    242,    251,    302. 

333,    347. 
Vaner   Lake:    XTT.    12;    28    —   20; 

3,    16  —    36;   12.    13  -     45;   3,    4. 

8,   17  —  88;  3  —  100;   2,3  —  109; 

2. 

-  Canals    between    the    and    the 

other   Swedish    lakrs    and   the 
coast   :  XTI.    20;  2,   16. 
—  Dimensions     of     vessels     which 
can    use   the   ports    (of   the)  : 
XII,  45;  6. 

-  Jetty   (in   the)  :   XTT.   45;    17. 
Vaner.slxM-o;    and    Uddevalla    Canal 

(Design    for  the)    :   XII,   20;   14. 
VAN   GANSBEKGHI:  :   XTT.    11;   35,    36. 
VAN  HOOF  :  XIT,   11;  49. 
VAN    KONVM:NIU-KG,    E.  :    XTI,    1;    2, 

17  —  10;  1. 
VAN   LOON  :   XII,    36;   1,    10   —  43; 

1   --  R.   P.   291. 
VAN    PANHUYS,    C.    W.     (Jonkli.)     : 

XII.  1;  2,  20  —  10;  1. 
VAN  YSSELSTEIN,  H.  A.  :  XII,  76;  3. 
Vassboden    Lako    (Sweden)  :    XII, 

45;    8. 

Vatter  Lake  :  XTT,   20;  3  —  45:   3 
-    109;    2. 

-  Canal   between   thej  —   and    the 

other     Swedish      lakes  :    XII, 
20;   2. 

Vaucouleurs    :   Concrete  syphons    : 
XIT,  31;  15. 
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VAU 

VAUTHIER  :   XII,    11;   16,    20,    39. 
VAWDREY,    R.    W.  :    XII,    28;    1,    5 

-   32;    1   --   R.    P.    273. 
Vejrowka    (the)  :    XII,    3;    7. 
Velasco  :  Depth  of  the  port  :  XII, 

64;    22,    24. 
«  Venezia  »    :  Bucket  dredge  with 

suction   apparatus    :   XII,    85;   3. 
Venice  :  Canal  della  Giuclecca  and 

Canal     Grande.      See     Maritime 

Canals. 

-  Design    for   a   transporter   brid- 

ge :    XII,    102;    43    --   107;    9. 

-  Design  for  a  tunnel  between  — 

and    the    Lido  :   XII,    102;    44 
—  107;   9. 
Dry    docks  :    XII,    59;    5. 

-  Floating  docks  :   XII,   59;   2,    3. 

-  High  permanent  bridge®  :   XII, 

102;   43  —  107;   7. 

-  Waterway     to    Milan     and    the 

subalpine  lakes  :    XII,    18;    5. 

-  See  also  Sea  ports. 

V era-Cruz  (Mexico)  :  Depth  of  the 

port  :    XII,    64;    22,    25. 
VERDINOIS  :   XII,   59;  5. 
Verdon  :  Design  for  a  port   at  the 

mouth  of  the  Gironde  :  XII,  68; 

29. 
VERNON-HARCOURT  :   XII,    11;    5,    10, 

111,    13,    21,    22,    23,    24,    25,    26, 

27,  43. 
VKTILLART  :   XII,    11;    21,    23   63; 

2  .—  64;  16  —  65;  5. 
Viaducts.  See  Bridges. 
Vichera  :  XII,  11;  56. 
Victoria.  B.  C.  :  Depth  of  the 

port  :    XII,   64;   22,    24. 
VTDAL  :   XII,   79;    1   --  83;   1  —  R. 

P.    349. 

Vienne  :   XII,    6;   11. 
VILLA  :    Consolidation   of   slopes    by 

the  system    :    XII,    36;   4 .  —  38; 

8.   28. 


VIL 

''Viilegusien;  Retaining  wall  of  the 
dyke   (of)  :  XII,   31;  6. 

—  Reservoir  of  —  :  Capacity  and 

covering  of  the  dyke     :   XII, 
31;  7,  8. 
Vilvorde  :    Bascule    bridge    on    the 

Canal  Brussels-Rupel  :  XII,   102; 

2i4  —   104;   23. 
VINCENT  :  XII,   73;  40. 
VINCEY  :  See  Car  type. 
Vindawa  :    XII,    44;    19. 
Vistula-  :  Dredgers    (on  the)  :  XII, 

80;    4. 

—  Establishment    of    a    canal    Da- 

nube-Oder and  Vistule  :  XII, 
R.  P.  176. 

— •  Improvement     (of    the)  :    XII, 
4;   IS  —  11;   12  —  44;  25  - 
R.    P.    176. 

-  Traffic    (on    the)  :   XII,   47;   3. 

-  See  also  Bivers. 
VIVIAN,  Henry:   XII,   41;   24. 
Vlieland   (Island  of)  :   Groynes  for 

the  protection  of  the  coast:  XII, 
89;  9  —  98;  2,  14,   16. 

-  Sheet  piling  in  reinforced  con- 

crete   for    a    quay  :    XII,    98; 
,2,   9,    18. 
Vladivostock  :  Depth  of  the  port  : 

XII,  64;  22,   25. 

VOISIN  BEY  :  XII,  63;  21  —  97;   12. 
VOISIN,   J.  :  XH,   11;  35,   36  —  85; 

1,  5,  9,  10,  17  —  95;  1  —  R.  P. 

2:74,  276,  278,  279,  284,  285,  288, 

368,    369. 

Volchow  :  XII,  44;   4,   16,   29. 
Volga  :    Dimensions   of   the    barges 

(on    the)    :    XII,    11;   60    -  -    12; 

24  —  19;   5. 

—  Equipment    for    the    transport 

of  goods  between  waterways 
and  railways  at  the  ports  (of 
the)  :  XII,  27;  7. 

—  Improvement      (of     the)  :     See 
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Dredging*',    Free   running   ri- 
vers. 

—  Landing  stage  at   Kamychine   : 

XII,   27;   9. 

-  .Reservoir-dam    :      XII,    R.     P. 

215. 

—  Summary      Hydrographic     Re- 

view :  XII,  11;  21,  57. 

-  See  also  Rivers.  - 
Volga-Don  Canal   :  Looks  (on  the): 

XII,  19;  15. 

-  See   also  C finals. 

Volingsky  and  Veiny  :  Improve- 
ment of  the  Dnieper  cataracts: 
XII,  R.  P.  21)3. 

Vorupor  (Denmark)  :  Cellular 
blocks  or  bottomiess  caissons  of 
reinforced  concrete  in  the  moles 
(of)  :  XII,  89;  8  --  93;  2,  3. 

Vulcanised  pitch.  S^e  Structural 
Materials. 

Vychny  volotschock  :  Navigable 
waterway  .system  :  Traffic  of 
the  :  XII,  44;  16. 

Vytchegda   :  XII,  44;   18,  29. 

Vytegra    :  XII,   44;   17. 


"Waal     :    Improvement  (of    the)    : 

See   Free   running    rivers. 
-  Dimensions    of    the    barges    (on 
the)    :  XII,   10;   10. 

—  See  also  Rivers. 

Wabasch  :  Dimensions  and  cha- 
racteristics of  the  dams  and 
locks  (of  the)  :  XII,  39;  18,  19. 

Waldeck  :  reservoir-dam  :  XII, 
1;  5  —  2;  13,  25  —  R.  P.  211. 

WALDRON,  Lawrence  :  XII,  41;  24, 
25. 

WALLANDT   :   XII,   11;  5. 

Warehouses.  See  also  Reinforced 
concrete;  Sheds;  Storehouses  : 
XII,  21;  3,'  5,  9,  17  —  22;  12, 


WAR 

19    —  23;   5.    6,  8,    9,    10,    19.    '£'. 
-   23b?.s;    5,    7,    12   —  27;    13    - 
23;  10  —  73;  33  —  R.   P.   326. 

-  Use  of  fireproof  partition  walls. 

XII,    23;    19. 

-  for  the  storage  of  corn    :   XII, 

22;  12.  See  also  Silos. 
Kquipment    (of)     :    XII,    70;    2 
-    71;    20,    27    --    73;    30,    32, 
33   __  77;  6?   R.    See  also  Me- 
chanical equipment   of  ports. 

—  Local  and  general  service:  XII, 

24;  7,    9. 

-  for  cotton    :  XII,   73;   32  —  R. 

P.    326. 

—  Shed    accomodation    at     Havre 

for  the  unloadmg  and  dis- 
patching of  cotton  bales  : 
XII,  73;  32. 

-  of     reinforced    concrete    of    the 

Manrli»sh>r  Ship  Canal:  XII, 
28;  6  —  32;  9. 

-  Warehouse     and     terminal     sys- 

tem designed  at  New  Orleans 
for  handling  cotton  :  XTI, 
R.  P.  326. 

Warehouse  at  Strassburg  :  Den- 
ny's,   emptying    appliance    of 
silos  and  floor  storage  :  XII, 
22;    13. 
Warnonninde  :  Depth  of  the  port  : 

XTT,   62;   5  —   64;   22,   24. 
Warrington   :  Mersey  bridge  :  XII, 

28;  5  —  32;  5. 
Wnrthe:  Cost  of  regulation  worbi: 

XII,    4;   12. 
War   vessels    :   Development    (of)    : 

XII,  65;  24,  25,   26. 
WASHINGTON'    George    (as    a    pioneer 
in  the  development  of  canals)    : 
XII,    30;    1. 

Washington  D.  C.  :  Depth  of  the 
port  :  XII,  62;  6,  8  —  64;  22, 
24. 
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Washington  :  International  Mari- 
time Conference  1889  :  XII, 
117;  i  -  _  R.  P.  3316,  367. 

Watertightness  :  of  irrigation 
canals)  :  XII,  31;  17. 

—  of  mortars.  See  Concrete;  Eein- 

forced       concrete;    Structural 
materials. 

-  of    ferro-concrete    works    :    XII, 

31;    15,    18,    26. 

—  of    the    bottom    of    canals    with 

clay  puddle   :  XII,  37;  8.  See 
also  Canals. 

—  Means     for     rendering     rubble 

masonry     watertight     :     XII, 
2g;   3   —   31;    11,    12. 
—  Cost        of        watertight  nes& 
works    :    XII,    31;    11. 

—  of    reservoir    dams    :    XII,    28; 

2   —  31;   5,    8,    11. 

-  of  canal  banks   by   facing   with 

concrete    slabs    :    XII.    31;    5. 

—  of  locks   :  XII.  28;  9  —  33;  16. 
Wfitf'rtrn ;/»  :  Navigable  waterways. 

See    also    Canah:    Inland    ti.cr.rr- 
rjation;  Ports;  'Rivers. 

-  Barges    of    6OO    tons     :    Water- 

ways   accessible     (to)     :     XII. 
36;    10    --    37;    1    -  -    42;    20. 

-  Comparison      between     —     and 

railways    :    XII,   36;   5  —  40; 
1    __   41;   7,   «,   ,25,    3O  —   46; 
5   --   43;    1,    3,    9,    12,    16   - 
R,     P.     2,31.     235,     23!8,     255, 
26>6,   2-69..   270,   296. 

-  Comparison   between  —  of  Eu- 

rope  and   of   America    :   XII, 
R.    P.    264,    268,    270. 

-  Development   (of  the).   See  Im- 

provement   (of). 

-  Emptying  the  water  in  reaches: 

XII,  36;  6  —  40:  3. 

-  Exploitation     (of    the)     :     XII, 

12;   23  —  18;   6,   8,   10  —  36; 


WAT 

Waterways    (continued)    : 

5,    7  —  40;   2,    5  —  46;    7   - 
48;    17   —  R.    P.    232. 

—  Organisation     (of    the)     :    XII, 

36;    5,   6,    7   --   40;   2,    5. 

—  Feeding   (of  the)    :  XII,   2;    16, 

2,5   —   41;    11,    14. 

-  General    situation     (of    the)     : 

XII,   36;  2,  5,   10  —  38;  1  - 
39;  1  —  44;  1. 

-  Improvement    (of)    :  XII,  36;  5 

-  39;  9  —  40;  1  —  R.P.  291. 

—  Increase   of   the   value   of   ripa- 

rian   lands    :    XII,    42;    10. 

—  Influence  of  the  width   (of)  on 

the    erosion    of    the    slopes    : 
XII,   36;   4  --  3«;  29.      \ 

—  Liquid    fuel. See  Nautical  Stores. 

-  Maintenance    without    stoppage 

of  navigation  :  XII,  36;  6  - 
40;   3. 

-  Police  regulations    :  XII,   36;  7 

-  40;   8. 

-  Share  of    the    State    and   other 

authorities  in  the  cost  of  es- 
tablishment  and  maintenance 
(of)   :  XII.  18;  8  —  36;  8  - 
41;  11  —  42;  3,  6  —  45;  4,  5, 
15,   19  —  R.   P.    229,   235. 
Traction     :     Organisation      (of 
the)    :  40;   6. 

-  Monopoly  (of  the)  :  XII,  36; 

&   _-   40;    7    -  -    42;    17    - 
R.    P.    237.    See    also    Ca- 
nals;   Haulage;    Traction. 

-  Utility    (of   the)    :    XII,    11; 

15. 

-  Widening   on    curv.es    :   XII,    2; 

32   --    12;    10   --   20;    7.    See 
also  Canals;  Maritime  canals. 

-  in    Austria    : 

-  Improvement    of    waterways: 

XII,    R.    P.    176,    195. 

-  Programme    of    works    com- 

menced   in     1901    for    the 
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ys    (continued)    : 
establishment  of  navigable 
waterways    :   XII,    3;   3   — 
R.    P.    176. 
in   Belgium   : 

-  Improvement    and    develop- 

ment of  waterways  :  XII, 
38;  1  --  41;  12. 

-  Increase    of    the    waterways 

system    :    XII,    41;    11. 

-  of  the  traffic   (on  the)    : 

XII,  41;   11. 

-  Protection    of   banks    :    XFf, 

38;    1. 
in   France   : 

-  Development    of    the    traffic 

on  waterways  and  of  the 
waterways  system  :  XII, 
16;  5. 

-  Improvement   of    the    water- 

ways: XII,  40;  2 —  41;  12. 

-  Measures  for  improving  and 

developing     waterways     : 
XIF,   40;  2. 
in    Gi'iinunij   : 

-  Development     of     the     traf- 

fic   :    XII,    13;    21  41; 

11  —  R.   P.   176. 

-  Exploitation  of  railways  and 

waterways  :  XII,  R.  P. 
232. 

-  Highway  (waterway)  Berlin- 

Stettin.    See    also    Canals. 
—  Consolidation   of   the  slo- 
pes   :   XII,   37;   9. 

-  Gates     (of    the)     :     XII, 

36;   2,    3   —  37;   3. 

-  Locks    of     Spandau     and 

Lehnitz    :    XII,    29;  23. 

-  Locks    of     Niederf inoAV     : 

XII,    29;    23    —    36;    2 
37;    1. 

*-  Reinforced  concrete  brid- 
ge Eberswalde  :  XII, 
29;  23. 


WAT 
Waterways  (continued)   : 

-  Improvement  of  waterways  : 

XII,    41;    13. 

Navigable  waterways  of  the 
Marsch  :  Traffic  (on  the): 
XII,  47;  3. 

-  Tonnage    of    barges     :    XII, 

41;   13. 
-Waterway's    system     :     XII, 

41;    13. 
-  in  Great  Britain  : 

Administration  of  water- 
ways :  XII,  41;  17. 

-  Comparison   between   the   fo- 

reign waterways  and  the 
waterways  of  Great  Bri- 
tain  :  XII,  41;  13,  31. 

-  Competition       between       the 

(Mivernment  and  the  rail- 
way companies  :  XII,  41; 
3. 

-  Feeding  of   waterways:   XII, 

41;    2. 

Financial  condition  and 
amount  of  traffic  :  XII. 
41;  29. 

-  Historical    sketch    of    water- 

ways and  railways  :  XIIr 
41;  27. 

Improvement  and  develop- 
ment of  waterways  :  XJI, 
36;  7  —  41;  1,  32,  3>3,  34. 

-  Improvement    of    waterways 

by  private  companies:  XII. 
41;  30. 

-  Present    condition   of   water- 

ways :  XII.  41;  29. 

-  Navigation     tolls     in     Great 

Britain    :   XII,    41;    10. 

-  Unification      of      navigation 

control    :  XII,  41;   17. 
Waterway  Board    :    XII,   41; 
17,    20,    22,    39. 

-  Waterways    in    the    East    of 

Great  Britain  :  XII,  41;  4. 


—  297  — 


WAT 

Waterways  (continued)  : 

i 
—  in    the    North    of    Great    j 

Britain     :    XII,    41;    4,    j 

20. 

-  in  the  South  of  Great  Bri-    | 
tain    :  XII,    41;  4. 

-  from    Liverpool    to    Birmin- 

gham   :   XII,   41;   3. 

-  Foss  Dyke  :  XII,  41;   29. 

-  Fradley  Junction    :  XII,  41; 

15. 

-  Heywood     Junction     :     XII, 

41;  38. 

-  in  Holland  : 

-  Improvement     and     develop- 

ment of  waterways  :  XII, 
43;  1. 

-  Waterway  at  the  harbour  of 

Rotterdam    :   Improvement 
(of   the)    :    XII;    68;    21   - 
R.  P.   335;  336. 

—  Waterway     at     the    harbour 

of    Amsterdam     :    Dimen- 
sions   of   the    lock;    dimen- 
sions  of  the  future  lock   : 
XII,  R.   P.   335,   336. 
See   also  Maritime   canals. 

-  in   Italy   : 

-  Classes  of   waterways   :  XII, 

36;    8    --   42;    4. 

-  Contribution    of    the    State 

in  the  works  :  XII,  36;  8 
42;  2. 

—  Improvement   of  waterways  : 

XII,   36;    8  —    42;    1. 

—  Navigable  waterway  between 

Venice  and  Milan  (De- 
sign) :  XII,  36;  10  —  42; 
19. 

—  Navigable      waterways      sys- 

tem :  XII,  12;  21  —  18;  1. 

-  in   Russia   : 

—  Characteristics  of  the  water- 

ways   :    XII,    44;   6. 


WAT 
Waterways  (continued)  : 

-  Exploitation    of    waterways  : 

XII,    44;    21. 

-  Improvement    of    waterways: 

XII,   36;   10   —  44;    28. 

—  Importance   of    the    Russian 

waterways  from  economical 
point  of  view  :  XII,  44: 
12. 

—  Navigation    season    on    Rus- 

sian waterways  :  XII,  44; 
7. 

—  Navigable  waterways  system: 

XII,    27;  2   —  44;   8. 

-  Cataracts    of    the    Dnie- 

per :  Design  for  impro- 
vement of  the  naviga- 
bility (of  the)  :  XII, 
36;  11  —  44?ns;  1,  3  — 
R.  P.  291. 

-  in  Asiatic  Russia  :  XII.  44; 

14. 

-  Navigable  waterway  Tou- 

ra-Tobol  (West-Sibe- 
ria) :  Reinforced  con- 
crete lock  :  XII,  35; 
1. 

-  Present  conditions  of  water- 

ways in  Russia  :  XII,  36; 
10  —  44;  1,  28. 

-  Proposed   connections  of  na- 

vigable waterways  in  Rus- 
sia   :  XII,   44;  23. 
—  State  expenditures  for  navi- 
gable    waterways    :     XII. 
44;   26. 

—  System    Duke   Alexander    de 

Wiirtemberg  ('Volga  ba- 
sins and  Dvina  basins  con- 
nected by  the  Chekma  ri- 
ver) :  XII,  44;  17. 

—  System    Marie    (Neva-Volga 

Junction)  :  XII,  12;  23 
—  19;  11,  14. 
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Waterways  (continued)   : 

-  Development    (of    the)     : 

XII,  44;  16,  17,  20,  28, 
30. 

-  Dimensions  of  barges  (on 

the)    :    XII,    44;    17. 

-  Freight  rates    :  XII,   44; 

13. 

—  Reconstruction  cost:  XII, 
44;    28. 

-  Relation   between   freight 

and   tonnage:  .XII,19;4. 

-  Traffic    (on    the)    :    XII, 

44;   17. 

—  System      Tikhvine       (Neva- 

Volga  Junction)  :  Deve- 
lopment of  the  :  XII,  44; 
16. 

-  System   Vychnyvolotschock    : 
Traffic     (on     the)   :     XII, 
44;    1?. 
—  in  Sweden  : 

—  Contribution  of  the  Govern- 

ment in  the  establishment 
of  navigable  waterways  : 
XII,  45;  4,  5,  18,  19. 

—  Development  of  the  n.-ivi ca- 

ble waterways  :  XII,  45; 
1. 

—  Improvement    of    the    navi- 

gable waterways  :  XII, 
45;  1. 

—  Navigable      waterways      sys- 

tem :  XII,  36;  12  —  45; 
3. 

-  between  Malar  Lake,  Vo- 

ner  Lake  and  the  coast: 
XII,    12;    26    --   20;    2. 

—  Navigable  waterway  through 

Stockholm  :  Movable  brid- 
ges :  XII,  102;  49  —  109; 
6,  12. 

-  of    the   Hammerby    :    Es- 

tablishment   (of   the)    : 
XII,  109;  9,   13. 


WAT 

(continued)   : 
-  Projected      bridges      : 
XII,  102;  51  —  109; 
10,    ft. 

-  of  the  Kattegat  arid  Bal- 

tic   Sea    :    XII,    12;    30 
-  20;  3,   14. 

-  of  theTvlalar':  Deepening 

works  :  XII,  102;  46  - 
109;   2,    15. 

-  between    the    Storvincleln 

lake   and    Gantstrask    : 
XII,    45;    18. 

-  between       the       Tisnaren 

lake  and  the  Fjallaren 
lake    :   XII,    45;   18. 

-  in   the   United   States  : 

-  Canalization    works    and    re- 

gulation works  on  the 
waterways  of  the  Great 
Lakes  :  XIT,  112;  15,  1'?. 
—  Improvement  of  the  water- 
ways :  XII,  38;  5  --  39; 
1  --  112;  15. 

-  Inland  navigable  waterways: 

XT!,   39;   1. 

-  Sharo  of  Government  in  the 

construct  ion  and  impro- 
vement of  waterways  : 
\H.  39;  25. 

-  Waterway    between     Huron 

Lake  and  Superior  Lake: 
XTF,  12;  12,  14. 

-  Waterway    between    the    Mi- 

chigan Lake  and  the  Gulf 
of  Mexico    :   XTT.   1;  25. 
«  Waterway  Board  »  in  England   : 

XII,  41;   18,   22,    24.    38 
WATT  D.   A.    :   XII,  15;  18. 
Waves   :  Action    (of)    :  XII,  37;  11 
-   38;   16  —  41;  3. 

-  Stresses    of    slips     (amongst)     : 

XII,   61;  4. 

-  Weaver    (on   the)    :   XII,   36;    7 

—  41;   3. 
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—  Movement  (of)   :  XII,  61;  6. 

-  Power    (of)    :   XII,    89;  3,   5  - 

90;  a,  6  —  93;  4  —  9*;  2  - 
95;  26. 

WAYSS  AND  FREYTAG   :    Constructions 
out    of     reinforced    concrete    of 
the  —  system   :  XII,  34;   3. 
WEAVER  :  Covering  of  slopes  :  XII, 
36;  7  —  41;  3. 

—  Improvement     (of     the)  :     XII, 

41;  4,  6,   10,   15,   36.   See  also 
Rivers. 
Weaver   navigation   trustees  :  XII, 

41;    1. 
WEBB,     Geo    H.  :    Experiments    on 

the  performances  of  locomotives: 

XII,   48;  4. 
WEBER'S  photometer  :   XII,   116;   5, 

6. 

WEBSTER,  J.  J.  :  XII,  32;  6. 
WELCH  :  XII,  69;   10. 
WELKER  :    XII,    11;    25,    26. 
Welland   (Canal)  :  Depth   (of  the): 

XII,  39;  3. 
WELLINGTON     (Duke    of)  :    XII,    41; 

28. 
WENDEMUTH  :    XII,    102;    5    -       103; 

1,  —  R.   P.   379.' 
WENTWORTH   SHIELDS,    F.  :    XII,    96; 

9. 
Werlsee  :  Reinforced  concrete  span 

bridge  :    XII,    29;    3. 
Werra  :   XII,  2;  10. 
Weser  :    Bridge    at    Minden  :    XII, 

29;    15. 

—  Dam    and    lock    of    Dower  den    : 

XII,    2;   10  —  29;   12. 

—  Design     for     canalization      (of 

the)    :  XII,   2;   12. 

-  Feeding   (of  the)  :   XII,    2;   13, 

26. 

—  Improvement      (of    the)  :    XII, 

62;  3  —  63;  <>.   See  also  Free 
running  rivers. 


WES 

-  Lock    at    Hameln  :   XII,    2;    10, 

11. 

—  Reduction   of   the   freight   rates 

(on  the)  :  XII,  1;  6  —  2;  25. 

—  Sidings      stations      (on    the)     : 

XII,  1;  8  —  2;  35. 

—  See   also  Rivers. 

Weser-Ems-Rhine  canal  :  Aque- 
ducts-syphons (on  the)  :  XII, 
29;  24. 

-  Bridges  :  XII,  29;  14,  19,  21. 

-  Locks  :  XII,  13;  18  —  14;  4  — 

29;    14. 

WESSELING,  H.  C.  and  De  Kanter  : 
XII,  79;  1  —  86;  1  —  R.  P.  349. 

West  Bank  Lighthouse  (New 
York)  :  XII,  28;  19  --  30;  15. 

West  Canada  Creek  :  XII,  5;  7, 
20. 

Western  Africa  :  Reinforced  con- 
crete used  in  the  construction 
of  jetties  :  XII,  R.  P.  372. 

Western  Inland  Navigation  O°  : 
XII,  5;  13. 

We>thoofd  (Island  Gberee)  (Hol- 
land) :  Lightouse:  XII,  116;  17. 

West  Neebish  Channel  (Great  La- 
kes) :  Opening  (of  the)  :  XII, 
112;  15. 

Weston    docks:    XII,    41;    37. 

Wharfs  :  Construction  (of)  :  XJI, 
236?",s;  4,  9  —  28;  17  —  30;  11, 
14. 

-  See  also  Jetties;  Piers;   Quays. 

-  at    Fort    Masson:    Sa.n    Francis- 

co :  XII,   30;   14. 

-  at   Olongapo,    P.    J.  :    XII,    28; 

17  _  30;  11. 

-  in   the  ports  of  the  Great  La- 

kes  :  XII,  236is;  4. 

-  in    the    ports  of   the   Ohio    and 

Mississippi  :  XII,  23&is;  9. 
Wharf    boats  :    XII,    23b?s;   7s.    See 
also    Floating    sheds. 
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WHEELER  :  XII,    11;   21,   22,   24,   35, 

36. 
Whitby  :    Extension    works    at    the 

port    (of)  :   XII,  96;   16. 
WHITE        Canvas  :     Cement     made 

(by)  :   XII,  30;  2. 
WHITE,      Sir     William    H.    :    XII, 

62;   11   --  65;   3. 

Whitefish  (Cape  and  Bay)  :  Acci- 
dents of  navigation  :  XII,  112; 
5. 

White  River:  Dimensions  and  cha- 
racteristics   of    dams    and    locks 
(on   the)  :  XH,   39;  18,   19. 
White  Sea.    See  Seas. 
White    Star    Line  :    Expres    liners 

(of  the)  :  XII,  68;  6,    12. 
-  Vessels     (of    the)  :    XTT,    63;    2 

-   67;    12. 
Whitney    (South    Carolina)  :    Lock 

(of)  :    XII,    28;    16  --   30;    7. 
Whitworth     (Engineering    Labora- 
tory) :  XTT,   11;   23. 
WIOMANN     (Dyekerhnff     and)  :     Ma- 
vonry    bridge    built    by  :    XTT,   29; 
23. 
WIGHAM  ;  Buoys  of  the  — .  system   : 

XTI,    111;   17  —  114;  6. 
Wn.n.   J.   H.    (Jones.  .I.   Th.   and)    : 

XII,    84;    4. 
Wilhelmina    Canal  :    Protection    of 

slopes  :   XII,   43;   3. 
Wilhelmshaven:  Port  of  —  Connec- 
tions with  the  North   Sea  :   XJJ, 
68;  20. 

-  Construction  of  new  dry  docks: 

dimensions    :     XII,    52;    2   

53;    3,    18. 

-  Cost    of    maintenance   of    float- 

ing docks  :  XII,   53;   21. 

-  Swinging   bridge   «  Kaiser  Wil-   j 

helm  »:  XII,  1S2;  6  —  103;  5.    j 
WILKINSON,    Thomas  :    XII,    R.     P.    | 
223,    257,    258,    259,    266,    267. 
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Willebroeek  :  Bascule  bridge  on 
the  Maritime  Canal  Brusxi-U- 
Rupel  :  XII,  102;  22  —  104;  24. 

-  Swinging   bridge  on    the   Mari- 

time   Canal    Brussels-Rupel    : 
XTI,    102;    23   -       104;    25. 
Willemsvaart    (Canal    Zwoll-Yssel): 

Protection    of    the    banks  :    XTT. 

43;   5. 

Williamette    Falls    Canal  :    Dimen- 
sion*  of    tin-   locks  :    XII,    39;   24. 
Williamsburg  Bridge  at  New  York: 

XT!,    102;    27    --    105;    2,    14. 
WILLIAMSON,    Sidney    B.  :    XII,    89; 

1,    3,    1.2  —   82;   1   -_  R.   P.    349. 
Williamstown  :  Depth  of  the  port  : 

XTT,   62;  6  —  64;  22,    24. 
Wilmington,  Del.    :  Drv  dock   (of): 

XTT,    55;    1. 

-  Depth  of  the  port  :  XII,  62;   6, 

8   —   64;    22,    24. 

Wilmington  :  N.  C.  :  Depth  of  the 
port  :  XII.  64;  22,  24. 

WILSON.  John  (Sir)  :  XII,  41;  24, 
25. 

WILSON    (buoys)  :    XTT,    V3;   12. 

WimereiiN  :  Stonework  along  the 
roasK  of  Pas-de-Calais  (to)  : 
XII,  95;  33. 

WINCH,   M.   J.  :    XTT,   41;  24. 

WiNDscHTLi)  and  LANGI-LOTTE  (Dres- 
de)  :  Designs  of  reinforced  con- 
crete bridges  :  XII,  29;  4. 

Winnibigoshish    Lake  :    XII,    5;    5. 

-  Reservoir      at      Headwaters   of 

Mississippi    :   XTF,   39;   22. 
Win-less   telegraphy  :   XTI,    112;    ]6 

113;    21   --   R.    P.    364. 
Wisconsin:   Improvement    (of  the): 

XII,   4;   20. 
WODARSKI,    E.    A.  :    XTT,    36;   2,    10 

-  44;   I  --  R.    P.    291,   304. 
Woermann    Linie  :    XI  f,    68;    15. 
WQLFE      BARRY,      Sir    John    :    XTI, 
65;    15. 
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AVor.FSHOLZ  :    XII,    54;    16,    17. 

Wood.  See  Structural  Materials. 
-  Protection  against  the  teredo 
action.  See  Teredo. 

WORTMAN,  H.  :  XII,  36;  10  —  43; 
1,  4,  5  —  98;  6,  20  —  R.  P.  171. 

WOUTEK  COOL  :  XII,  63;  37  —  70; 
I  __  76;  1  --  98;  11,  15  --  R. 
P.  318. 

WiisTE  :  Gearings  (teeth)  system  : 
XII,  76;  8. 

Wyoming-Nebraska  Interstate  Ca- 
nal :  Reinforced  concrete  aque- 
duct :  XII,  28;  17  —  30;  17. 


Yagorba  :    XII,    27;    12. 

<(  Yakima  Project  »  :  Concrete  lin- 
ing :   XII,    28;    17   --  30;   17. 

YARROW,   A.   F.  :  47;  "14. 

YARROW  :    Boats    fitted    with    flaps 
of  the  —  system:  XT'T,    49;   3  - 
R.    P.    296, 

Yenisei   River    (Siberia)  :  XII,   44; 
2,    3,   4.   9,   19,  29. 

-  Waterborne   traffic    (on    the)    : 
XII,    44;    13. 

Yenisei   River  :   Characteristics   (of 

the)  :   XII,   44;   11. 
Ymuiden  :  Construction  of  a  rein- 
forced   concrete    pier    at    the   - 
harbour  :  XII,  98;  2,   8. 
—  Jetty    and    breakwater    :    XII, 

98;   23. 

Yokohama  :    Depth    of    the    port    : 
XII,   64;  212,   25  —  68;   19. 

-  Improvement  of  the  port  :  XII, 

R,  P.    406. 
Yonne    :    Canalization    (of    the)     : 

Length   of    the    canalized   part    : 

Xif,   4;   14  —  9;  6. 
YORKE    (Col.)  :     XII,      R.    P.    282, 

402. 
Youghisgheny     :    Canalization     (of 

the)  :  XII,   R.    P.   214. 


YOU 

YOURGEVITCH  :  R.   P.    291. 
YOUSKEVITCH  :  R.  P.   291. 
Yperlee  :  XII,  38;  4. 
—  Canal  Lys-Yperlee  :  See  Canals. 
Yser  :  Protection  of  the  banks  (of 
the)  :  XII,  38;  6. 
-  Waterways  of  the  —  navigable 

system  :  XII,  38;  6. 
Yssel  :  Barges    (on  the)  :   XII,   10; 

20. 

—  Improvement   (of  the)  :  XII,  1; 
16,    19    -  -   10;    1,    3,    17.    See 
also  Free  running  rivers. 
__  Reinforced    concrete    lighthouse 
tower  at  the  —  mouth:  XII, 
98;   2,    7. 
Yssel   :    Lateral    canal    (of    the)    : 

XII,  1;  20. 
Yssel-Zwolle  Canal  :    Protection   of 

the  slopes  :  XII,  43;  5. 
YVES    GUYOT    (Bill   presented   by)    : 
XII,  42;      13,   14. 


5CAMJATIN,    E.    I.    :   XII,   62;   1,    17, 

2i  —  69;  1    --  R.  P.   333. 
ZANEN,  F.  :  XII,  R,   P.    379. 
ZANEN,    F.,   and  DESCANS,  L.  :   XII, 
102;    12  —  104;  1  —  R.   P.   379 
Zeebrugge  :    Depth  'of    the   port  ': 

XII,   64;   4,    23,   25. 
—  Maritime      Canal      Bruges-Zee- 

brugge  : 
—  •Communications        between* 

the  banks  :  XII,  104;  1. 
Zielinski,   Constantin  :  XII,   33;  1. 
Znamenikai'a  :    Dam-reservoir    (of) 

on  the  Soukhone  :  XII,   44;   17. 
Zuiderzee  :    XII,    10;    17. 
Zuid-Willemsvaart.     See    Canals    : 

Maestricht-Boiis-le-Duc    canal. 
i    Zwolle- Yssel    canal  :    Protection    of 
the  slopes  :  XII,  43;  5. 
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Publications  of  the  Xllth  Congress 


FIRST  SECTION  -  Inland  Navigation 


A.  --QUESTIONS. 

FIRST  QUESTION.  -  -  Improvement  of  rivers  by  regulation  and 
dredgings  and,  if  needs  be,  by  reservoirs.  Determination  of 
the  case  in  which  it  is  preferable  to  resort  to  such  works 
rather  than  to  canalization  or  the  construction  of  a  lateral 
canal. 

Report  nr  2,  by  L.  SYMPHER. 

-  Plan  of  the  hydrographic  basins    of  the  Eder    and    the 

Diemel  rivers  :  XII,  2;  p.  13. 

-  Cross  section  of  the  «  Waldecker  Ederialsperre  »  (reser- 

voir-dam) at  Hernfurt  :  XII,  2;  p.  14. 

-  Complementary  regulation  works  of  the  Weser  :  Plan  of 

position;  Length  section:  Future  minimum  and  maxi- 
mum sections  :  XII,  2;  PL  I. 

—Water  flood  of  the  Weser  near  Minden  and  of  the  Eder 
basin  :  Storage  water  and  supplementary  water-supply 
(Monthly  average  quantities  for  19  years)  :  XII,  2: 
PL  II. 

-  Regulation  works  of  the  Weser  below  the  «  Liebenauer 

Steine  »  and  in  the  «  Rohrser  »  and  «  Slider  »  curves: 
XII,  2;  PL  III. 

Report  nr  3,  by-E.  LAUDA. 

-  Project  of  canalization  of  the  Elbe  between  Jaromer  and 

Melnik  (Austria):  XII,  3;  PL  I. 

-  Determination  of  the  water  flood  of  the  «  middle  »  Elbe 

(Austria)  :  XII,  3;  PL  II. 
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Report  nr  4,  by  Wm.  W.  HARTS 

—  Regulation  works  of  the  Tennessee  at  «  Little  River 
Shoals  »  :  Plan  of  the  position  and  profile  of  the 
channel  :  XII,  4;  PI. 

Report  nr  5,   by  Wm.  B.  LANDRETH. 

-  Length  profile  of  the  Mohawk  River  Vischers  Ferry   to 

Little  Falls  :  XII,  5;  PI.  I. 

-  General  design  of  Bridge  dam  with  Boule  gates  (Mohawk 

river)  :  XII,  5;  PI.  II. 

-  Map  of  the  Mohawk  Hiver  :  XII,  5;  PI.  III. 

Report  //'  <>.  by  M.  KAUFFMANN. 

-  General  Map  of  the  Loin-  :  XII.  6;  PI.  I. 

-  Map  of  the  Loire  (section  hetween  kilometers  69  and  72)  : 

XII,  6;  PI.  II. 

Report  /r  <S,  by  E.  DE  KV ASSAY. 

-  Map  of   the   Hungarian   navigable   waterways  (Improve- 

ments provided  by  the  Law  of  1908)  :  XII,  8;  PI. 

Report  n,r  10,  by  H.  11.  GOCKINGA,  H.  BAUCKE, 
E.VAN  K.ONYNENBURG,  Jonckheer  C.W.VAN  PANHUYS. 

-  Map  of  the  Dutch  rivers  :  XII,  10;  PI.  I. 

-  Length  profile  of  the  Meuse,  the  Waal  and  the  Yssel;  curve 

of  the  floods  of  the  Waal  :  XII,  10;  PL  II.. 

-  Plan  of  the  regulation  works  of  the  Waal  near  Tiel  (1889- 

1911)  :  XII,  10;  PI.  III. 

SECOND  Oi  ESTION.  -  Dimensions  to  be  assigned  in  any  given 
country  to  canals  of  heavy  traffic.  Principles  of  operating. 
Dimensions  and  equipment  of  the  locks. 

Report  if  13,  by  W.  GERMELMANN. 

-  Cross  sections    of    the     following    canals   :  Spree-Oder; 

Dortmund-Ems;    Teltow  canal;    Rhine-Weser;  Berliri- 
Steltin  :XII,  13;  PI.  I. 

-  Plan  of  the  locks  of  Niederfinow    on    the    Berlin-Stettin 

canal  :  XTI,  13;  PI.  II. 
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-  Locks  of  the  canal  Rhine-Ems  (Herne)  :  Plan  of  position; 

length  section;  cross  section  :  Xll,  13;  PI.  III. 

Report  nr  14,  by  P.  GLAUDOT. 

-  Map  of  the  Belgian  rivers  and  important  canals  :  XII,  14; 

PI. 

•—  Cross  sections  of  various  canals  :  XII,  14;  pp.  9,   n,  12, 
13,  14,  17,  18,  19. 

-  Disposition  proposed  for  the  locks  :  XII,  14;  p.  25. 

Reporl  nr  15,   by  H.  F.  HODGES. 

-  Accident  at  the  Canadian  lock  gates  at  St-Mary's  Falls  : 

XII,  15;  p.  13. 

-  Movable  da  mat  the  Canadian  lock  at  St-Mary's  Falls   : 

XII,   15;  p.   14. 

—  Emergency  dam,  Panama  Canal  :  XII,  15;  fig.   i  and  2, 

PL  I.  " 

-  St-Mary's  Falls  Canal  locks  (American  river)  :  XII,  15;  fig. 

3,  PL  I. 

-  Valve  and  gate  mechanism  for  Panama  Canal  :  XII,  15; 

PL  II. 

Report  nr  16,  by  J.  BOURGOUGNON. 

—  Cross  sections  of  the  Canal  clu  Nord  (France)   :  XII,  16; 

p.  8. 

-  Cross  section  of  the  passage  ways  (undergrounds)  of  the 

Canal  du  Nord  (France)  :  XII,  16:  p.  9. 

-  Cross  section  of  the  Canal  Marseilles  to  the  Rhone  :  XII, 

16;  p.  12. 

-—  Cross  section  of  the  Rove  passage  on  the  Canal  Marseilles 
to  the  Rhone  :  XII,  16;  p.  13. 

Report  nr  18,  by  E.'SANJUST  DI  TEULADA. 

-  Diagrammattic  map  of  Italy  :  XII,  18;  PL 

Report  nr  19,  by  N.  POUZIREVSKY. 

—  Length   and    cross  sections   of   the  Volga.   Don    junction 

canal  :  XII.  19;  PI.  I. 
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-  Bascule  gale,  16  meter  width  :  (Project  of  canalization  of 

the  Northern   Donetx.)    :  Cross  sections  and  details    : 
XII,  19;  PI.  II. 

Reporl  /i1  20,  by  F.  HANSEN. 

-  General  map  of  navigable  waterways  in  Sweden    :  XII, 

20;  PI.  II. 

THIRD  On:siio\.  Intermediate  and  terminal  ports.  Best 
methods  for  combining,  facilitating  and  harmonizing  the 
transfer  of  freight  between  waterways  and  railways. 

Report  nr  22.  by  E1SENLOHH. 

-  Grain  elevator  fitted  with  a  dust-freer  and   an  automatic 

weighing  machine  :  XI  L  22;  fig.  i.  PI.  I. 
Transfer  appliances  for  intermediate  storing  :  Travelling 
band  running  <>\<T  n  bridge  to  the  \\arehou-e  :  XII,  22; 
fig.  2.  PI.  1. 

-  Movabe  cranes  on  the  river  slopes  :  XII.  22;  fig.  i,  ia,  ib. 

PI.  II. 

Warehouse  with  a  ground  floor  and  two  upper  stores.   Silo 
emptying  appliances  :  XII,  22:  fig.  2,  3,  4.  5,  PI.  II. 


u"  2:3,   by  <'.   70  I/A/AS  and  t'h.  \\  .  STANlFOltD. 

-  Studio    relating  to    Ibe   development  of   the  port    of  Xew 

York  (Pier,  warehouse,  factory  and  railroad  installa- 
tion at  Jamaica  bay)  :  XII,  23;  PI.  1-8. 

-  Development  of  the  port  of  Xew  York.  Proposed  railroad 

and   warefouse   terminal   development,    Gowanus   sec- 
tion :  XII,  23;  PL  9. 

-  Port  of  Xew  York,    Temporary    or  permanent     bulkhead 

construction  (Study)  :  XII,  23;  PL  10. 

-  Port  of  .New  York.  Temporary    bulkhead     and    wooden 

platform  (Study)  :  XII,  23:  PI.  11. 

-  Port   of   New  York.  Permanent  bulkhead   or   solid  filled 

pier  construction  (Study)  :  XII,  23;  PL  12,   13. 

-  Port  of  Xew  York.    Reinforced    concrete     platform    and 

bulkhead  construction   for  solid  filled   piers   (Study)  : 
XII,  23;  PL  14. 
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Port   of  New  York  :  Concrete  and  limber  platform  and 

bulkhead  construction  for  solid  filled  piers  (Study)    : 

XII,  23;  PL  15. 
Port  of  New  York.  Platform  of  concrete  covered  timber 

piles  and  timber  deck  for  solid  filled  piers  or  bulkhead 

platforms  :  XII,  23;  PL  16. 


B.  —  COMMUNICATIONS. 

FIRST  COMMUNICATION.  -  -  Application  of  reinforced  concrete 
to  hydraulic  works. 

Report  nT  30,  by  R.  L.  HUMPHREY. 

-  Miraflores  Upper  Locks,  showing  wooden  forms  for  walls 

and  luunels,  Panama  Canal  :  XII,  30:  fig.  i,  PL  I. 

-  Gatun  Middle  Locks  showing  steel  forms  and  method  of 

depositing  concrete,   Panama  Canal   :  XII,   30;  fig.  2, 
PL  I. 

-  Gatun  Middle  Locks  showing  braced  steel  centers.  Pana- 

ma Canal  :  XII,  30;  fig.  3,  PL  I, 

-  Gatun  Upper  Locks,  showing  steel  forms  for  tunnels  and 

V  shaped  grooves.  Panama  Canal:  XII,  30;  fig.  4,  PLI. 

-  Pedro  Miguel  Locks,   showing  cranes  for  handling  con- 

crete, Panama  Canal  :  XII,  30;  fig.  5,  PL  I. 

-  Gatun  Upper  Locks  showing  gate  sills  and  cableways  for 

handling  materials   :  Panama  Canal  :  XII,  30:*  fig.  6, 
PL  I. 

-  Lock  n°  S,   Champlain  Canal,  near  Fort  Edwards,  N.  Y. 

New  York  State  Barge  canal  :  XII,  30;  fig.  ;,  PL  I. 

-  Head  gates,  Crescent  Dam,  showing  finishing  of  concrete 

surface.  New  York  State  Barge  Canal  :  XII,  30;  fig.  8, 
PL  I. 

-  Eastern  Portion  of  Crescent  dam  New  York  State  Barge 

Canal  :  XTL  30;  fig.  9,  PL  II. 

-  Dam  of  Delta  Reservoir.  New  York  State  Baro-e  Canal  : 

XII,  30;  fig.  ii,  PL  II. 

-  Southern  End  of  Ship  Lock  at  Black  Rock  Harbor.  N.  Y.  • 

XII,  30;  fig.  IT,  PL  II. 
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Locks  and  retaining  walls  of  American  Steel  and  Wire 
Company  on  Mononghela  River,  Pittsburg,  Pa.  :  XII, 
30:  fig.  12,  PI.  II. 

Leech  Lock  dam,  showing  controlling  gates  :  XII.  30.:  fig. 
13,  PI.  II. 

Lock  n°  22  Illinois  and  Mississippi  River  Canal  :  XII.  30; 
fig.  14,  PI.  II. 

Pine  River  Dam  carrying  roadway  :  XII,  30;  fig.  15, pi.  II. 

Canal  lock  at  Whitney,  South  Carolina  :  XIL  30:  fig.  16, 
pi.  II. 

Canal  lock  at  Plaquemine,  Louisiana  :  XII,  30;  fig.  17, 
PI.  III. 

Palmer  Lake  dam,  Denver  and  Rio  Grande  Railway.  Colo- 
rado :XII,  30:  fig.  18,  pi.  III. 

Breakwater  at  Milwaukee,  \\"i>con>in  :  XII,  30;  fig.  19, 
PL  III. 

Government  breakwater  under  construction  at  Buffalo, 
N.-Y.  showing  use  of  solid  and  hollow  concrete 
blocks  :  XII,  30;  fig.  20,  PI.  III. 

Completed  (io\  eminent  breakwater  at  Bufallo,  N.-^  . 
South  Harbour  section  :  XII,  30:  fig.  21,  PL  III. 

Concrete  breakwater,  Algoma  Harbour.  Wisconvin, 
showing  caissons  in  place  and  filled  with  stone  ready 
for  working  concrete  :  XII.  30;  fig.  22,  PL  III. 

Concrete  breakwater,  Algoma  Harbour,  Wisconvin. 
showing  a  monolithic  superstructure  in  course  of  con- 
struction :  XII,  30;  fig.  23,  PL  II. 

Experimental  section  of  dike  at  St-Joseph  Missouri  :  XIL 
30;  fig.  24,  PL  III. 

Twro  row  concrete  dike  on  Republican  River  near  Fort 
Rilley  Military  Reservation,  Kansa<  :  XII,  30:  fig.  25, 
PL  IV. 

Reinforced  concrete  retaining  wall  of  the  Champion  Coat- 
ed paper  Company  along  the  Ohio  River  at  Columbus, 
Ohio  :  XII,  30:  fig.  26,  PL  IV. 

Concrete  dike  and  revetment,  Junction  City  Kansas  :  XIL 
30:  fig.  27,  PI.  IV. 
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Retaining  wall  of  National  r£ube  Company  at  Pittsburg 

Pa.  :  XII,  30;  fig.  28,  PI.  IV. 

Sea  wall,  Galveston,  Texas  :  XII,  30;  fig.  29,  PL  IV. 
Reinforced  concrete  embankment  protection  of  Beechmonl 

Avenue    across    Little    Miami    Bottoms,     Cincinnati, 

Ohio  :  XII,  30;  fig.  30,  PL  IV. 
Protection  to  slopes  of  embankment  on  Beechmont  Avenue 

Miami  Bottoms,  Cincinnati,    Ohio    :  XII,    30;  fig.  31, 

PL  V. 
Bulkhead  wall  along  South  Street,    New  York  Harbor  * 

XII,  30;  fig.  32,  PL  IV. 
Section  of  bulkhead  wall  in  use  on  North  River  New  York. 

N.-Y.  :  XII,  30;  fig.  33,  PI.  V. 
Bulkhead  wall  on  piles  driven  through  hard  bottom  to 

rock  bottom.  New  York,  N.-Y.  :  XII,  30;  fig.  34,  PL  V. 
Billhead  wall  on  rok  foundation,    New  York   :  N.-Y.    : 

XII,  30;  fig.  55,  PI.  V. 
Section  of  Gowanus  type  of  bulkhead  in  use  at  Brooklyn 

N.-Y.  :  XII,  30,  fig.  36,  PL  V. 
Monolithic    concrete   bulkhead   along   Delaware   Avenue, 

Philadelphia,  Pa.  :  XII,  30;  fig.  37,  PL  IV. 
General  concrete  section  of  Delaware  Avenue  bulkhead 

from  Nine  to  South  Streets,  Philadelphia, Pa.  :  XII,  30, 

fig.  38,  PL  V. 
Section   of   bulkhead   in   use   between   Vine   Street   and 

Callowhill  Street,  Philadelphia,  Pa.  :  XII  30;  fig.  39, 

PL  V. 
Section  of  East  Falls  Avenue  bulkhead,  Baltimore,  Md.  : 

XII,  30;  fig.  40,  PL  V. 
Section  of  piers  nos  4,  5  and  6.  Baltimore  Md.   :  XII,  30: 

fig.  41,  PL  V. 
Section  of  sea  wall  of  Anapolis,  Md.    :  XII,  30;  fig.  42, 

PL  V. 

Reinforced  concrete  sea  wall  at  Fort  Mason,   San  Fran- 
cisco, Cal.  :  XII,  30;  fig.  43,  PI-  VII. 
Land  end  elevation  and  details  of  reinforced  concrete  piles, 

Pier  38,  San  Francisco,  Cal.  :  XII,  30;  fig.  44,  PL  V. 
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Concrete  cylinders  for  s<  ction  9  of  sea  wall  at  For!  Mason. 

San  Francisco  Harbour,  Cal.:  Ml.  30:  fig.  45.  PL  \"I1. 
Section  through  wharf  I  .  S    Xaval  station  Olongapo.   P. 

I.  :  XIF,  30;  fig.  46,  PI.  V. 
Section  midway  between  piers,  section  9  of  sea  wall,  San 

Francisco,  Cal.  :  XII,  30:  fig.  47,  PI.  VI. 
Section  of  Main  Dam,  Hydroelectric  water  plant,  Colliers- 

ville,  X.  Y.  :  XII.  30:  fig.  48,  PL  VI. 
Section     of    Azicohos     storage     dam,     Rangeley     Lakes 

Maine  :  XII,  30;  fig.  49.  PI-  VI. 
Private  pier  on  jetted  concrete  piles  :  Long  Branch,   X. 

J.  :  XII,  30;  fig.  50,  PL  VII. 
Boardwalk   at  Atlantic    City    X.    V.   showing   supporting 

concrete   girder   resting   on   concrete    pile-  :  XII.    30: 

fig.  51,  PI    VII. 

Section  of  quai  wall  U.  S.  Xaval  station  Key  West.   Flo- 
rida :  XII,  30:  fig.  52,  PL  VI. 
Driving  concrete  piles  for  quay  \vall<  Kev  West.  Florida  : 

XII,  30:  fig.  53,  PI.  VII. 

Reinforced  concrete  substructure  for  wharf  at  For!  Ma- 
son, San  Francisco,  Cal.  :  XII.  30:  fig.  54,  PL  VII. 
Forms  in  place  for  reinforced  concrete  floor,.  Pier  n°  38, 

San  Francisco,   California  :  XII.  30:  fig.   55,  PL  VII. 
Concrete  piles  for  pier  n°  38,  San  Francisco,  Cal.  shouing 

method  of  placing  cylinders  :X1I.  30:  fig.  56,  PL  VIII. 
Method  of  constructing  forms  for  reinforce* I  concrete  pi- 
les, Navy  Yard,  Puget  Sound,  Washington  :  XII.  30: 

fig.  57,  PI.  VIII. 
Reinforced  concrete  piles,  Navy  Yard.  Tilmron,  Cal.:  XII, 

30:  fig.  58,  PL  VIII. 
Concrete  sheet,  piling,    Xavy   Yard,    Tihnron.  Cal.  :  XTL 

30;  fig.  59,  PL  VIII. 
Section    of    bulkhead    at    Cape    Charles,  Va.  :    XII.  30; 

fig.  60,  PL  VI. 
Section  of  sea  wall.  U.  S.  Xavy  Yard.  Xorfolk.  Va.:  XII, 

30;  fig.  61,  PL  VI. 
Reinforced     concrete  dry  dock  n°  2,    X'avv  Yard     Puget 

Sound,  Wash.  :  XII,  30;  fig.  62,  PL  VIII. 
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Concrete  <iry  dock,  League  'Island  Navy  Yard,  Philadel- 
phia, Pa"  :  XII,  30;  fig.  63,  PI.  VIII. 

Section  of  West  Bank  Lighthouse,  Lower  bay,  New  York: 
XII,  30;  fig.  64,  PI.  VI. 

Elevation  and  section  of  Shoshome  dam,  Wyoming  :  XII, 
30;  fig.  65,  PI.  VI. 

Shoshone  concrete  darn,  Shoshone,  Wyoming  :  XII,  30; 
fig.  66,  PI.  VIII. 

Dam  across  Boise  River,  Dayotle  Boise  project,  Idaho  : 
XII,  30;  fig.  6;,  PL  VJft 

Intake  gates,  gate  house  and  concrete  lined  main  canal, 
Kalmath  project,  Oregon  :  XII,  30;  fig.  68,  PL  IX. 

Series  of  drops  in  concrete  lined  South  Canal,  Uricom- 
pharge  project,  Col.  :  XII,  30;  fig.  69,  PL  IX. 

Spring  Canyon  flume,  Wyoming-Nebraska  Interstate  Ca- 
nal crossing  a  river  ;  XII,  30;  fig.  70,  PL  IX. 

Storage  yard  of  concrete  sections  for  lining  canal  in  Tie- 
ton  Canyon,  Yakuna  project,  Wash.  :  XIL  30;  fig.  71, 
PL  IX. 

Concrete  lined  section  of  Tieton  Canyon  canal,  Yakuna 
project,  Wash.  :  XII,  30;  fig.  72,  Vl.  IX. 

Construction  of  reinforced  concrete  pressure  pipe  Uma- 
tella  project,  Oregon  :  XII,  30;  fig.  73,  PL  IX. 

Reinforced  concrete  syphon  over  Simms  Creek,  Sun  River 
project,  Montana  :  XII,  30;  fig.  74,  PL  IX. 

Forms  for  reinforced  concrete  caisson  for  concrete  break- 
water, Algoma  Harbour,  Wise.  :  XII,  30;  fig.  75, 
PL  IX. 

Reinforced  concrete  caisson  for  breakwater,  Algoma  Har- 
bour, Wise.  :  XII,  30;  fig.  76,  PL  VI. 

Reinforced  concrete  barge  n°  i  in  water  and  barge  n°  2 
under  construction,  Panama  canal  :  XII,  30:  fig.  77, 
PL  IX. 

Sand  unloader  at  Balboa,  Panama  canal  :  XII,  30;  fig.  78, 
PL  IX. 

Concrete  mixing  plant,  Pedro  Miguel  Locks,  Panama  Ca- 
nal :  XII,  30;  fig.  79,  PL  X. 
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Auxiliary  crane  dumping  concrete.  Pedro  Miguel  Lock-, 
Panama  canal  :  XII,  30;  fig.  80,  PI.  X. 

Belt  conveyors  for  depositing  concrete  Xe\v  York  Barue 
canal  :XIL  30;  fig.  8i?  PI.  X. 

Disintegration  of  concrete  between  low  and  high  water 
line.  I".  S.  Navy  Yard  Boston.  Mass.:  XII.  30:  fig.  82, 
PL  X. 

Piern0  i.  U.  S.  Xavy  Yard,  Boston.  Ma  —  ..  sho\\ing  dete- 
rioration of  concrete  :  XII.  30:  fig.  83.  PL  X. 

Pier  n°  i,  U.  S.  Xavy  Yard,  Boston,  Mass..  showing  un- 
injured concrete  arch  of  good  concrete  and  deteriora- 
ted concrete  arch  of  poor  concrete  :  Xll.  30:  fig.  84. 
PL  X. 

Test  piece*  exposed  hy  . \herthaw  Coii-lriidion  Company 
for  determining  effect  of  sea  water  on  concrete  :  XII, 
30;  fig.  85,  PL  X 

Wall.  U.  S.  Xavy  Yard.  Xew  York  :  XII.  30:  fig.  86, 
PL  X. 

Repairing  shore  wall  with  cement  gun  at  Lynn.  Ma  —  .  : 
XII.  30:  fig.  87.  PL  X. 

Report  nr  31,  bij  M.  JACOl'INOT. 

Widening  the  Station  Saint-Lazare.  Paris:  Corhellings  un- 
der the  rue  de  Rome  and  the  square  des  Batignolles  : 
XII,  31;  fig.  i,  2,  PL  I. 

Compressing  rammer  :  XII.  31:  fiii.  3.  4.  PL  I. 

Breastworks  of  the  Villegusien  and  Charmes  dykes  :  Cross 
sections  :  XII.  3:  fig.  5.  6,  PL  I. 

Extension  of  breastwork  into  the  hill  side  at  the  Charmes 
dyke  :  XII,  31;  fig.  7,  PL  I. 

Villegusien  and  Charmes  dykes  :  Slabs  separated  by  ex- 
pansion joints,  filled  with  clay  and  covered  with  mor- 
tar :  XII,  31:  fig.  8,  9,  PL  I.' 

-  Dyke  of  the  Mouche  :  Cross  section  :  XII,   31:   fig.    10, 

'  PL  1. 

-  Plasterwork  «  Boussiron  »  :  XII.  31;  fig.  u,  PL  I. 

-  Dyke  of  the  Mouche  :  Method  of  covering  the  joint-  hy 

means  of  lead  sheeting  :  XII,  31;  fisr.  12.  PL  I. 
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Dyke  of  Oredon  :  Cross  section  and  facing  of  the  upper 
slope  with  concrete  :  Xrf,  31;  fig.  13,  14,  PL  I. 

Dyke  of  Aubert  :  Sections  of  the  crown  and  of  the  upper 
slope  facing  :  XII,  31;  fig.  15,  16,  PL  I. 

-  Bottom  of  the  revetment  on  the  upper  slope  facing  : 

XII,  31;  fig.  17,  PL  I. 

Dyke  of  the  Oule  :  Cross  section  :  XII,  31;  fig.  18,  PL  I. 
Arcueil-Cachan  canal  :  Cross  section  of  the  underground 
brick  gallery  :  XII,  31;  fig.  19,  PL  I. 

-  Cross  section  of  the  open  cut  :  XII,  31;  fig.  20,  PL  I. 
Cross  section  of  the  conduit  at  the  Champ  (Isere)  hydro- 
electrical  works  :  shifting  of  the  mould  :  XII,  31 ;  fig. 
21,  22,  PL  I. 

Sectional  view  of  the  conduit  at  the  Contamafrey  falls   : 

XII,  31;  fig.  23,  PL  II. 
Ferroconcrete  conduit  at  the  Boulevards  Mac  Donald  and 

Ney,  at  Paris  :  XII,  31;  fig.  24,  PL  II. 
Ferro-concrete  revetment  at  the  Canal  Carpentras  :  sec- 
tion :  XII,  31;  fig.  25,  PL  II. 
Fcrro-concrete  arch  of  the  Coulon  bridge  :  XII,  31 ;  fig.  26, 

PL  II. 
Revetments  to  the  slopes  of  the  Brillanne  canal  :  XII,  31; 

fig.  27,  PL  II. 
Grand  Beat  canal  aqueduct  :  Elevation  and  sections  :  XII, 

31;  fig.  28,  29,  PL  II. 
Barrage  of  Tancua  :  Partly  elevation  and  cross  section  : 

XII,  31;  fig.  30,  31,  Pi"  II. 
Gangways  in  tunnels  of  the  Canal  du  Nord  :  Cross  section 

and  elevation  of  the  gangway  :  XII,  31;  fig.  32,   33, 

PL  II. 

Quay  wall  to  Roubaix  Elevation  and  cross  section  :  XII, 
31;  fig.  34,  35,  PL  II. 

Jetty  with  retaining  wall,  of  the  Soissons  docks  (canalised 
Aisne)  .  Cross  section  :  XI I,  31;  fig.  36,  PL  II. 

Port  of  Ivry-sur-Seine  :  Sections  and  elevation  of  the  quay 
(sheet-piles)  ;  XII,  31;  fig.  37,  38,  39,  PL  II. 

Canal  foot  bridge  to  Reims  :  Semi-elevation  and  semi- 
section  :  XII,"' 31;  fig.  40,  PL  II. 
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-  New  profile  of  the  rigid  vault  over  the  Canal  Saint-Mar- 

tin :  XII,  31;  fig.  41,  42.  PL  II. 

-  Bridge  of  Sursomme  :  Elevation  and  section   :  XII,   31; 

fig.  43,  Pi.  II. 

Report  nr  32,  by  R.   IV.  V  AW  DREY. 

-  Reinforced  concrete  bridges  at  Blackburn  and  Burnley  on 

the  Leeds-Liverpool  canal  :  XII,  32:  fig.  i,   2.   3,  PI. 
I,  II. 

-  Reinforced  concrete  jetty  of  the  Amalgamated  Press  Co. 

Ltd.   at  Gravesendon  Thanu-  :  XII.  32:  fig.  4.   5,  6, 
PI.  III. 

-  Construction  of  reinforced  concrete  pumping  works  of  the 

Manchester  Canal  :  XII.  32:  fig.  7.  8.  9.  PI.  IV. 

-  Reinforced   concrete  booms   in   front    of  the  flood  sluices 

at  all  inland  locks  or,  the  Manchester  Ship  Canal  :  XI  I. 
32:  fig.  10,  11,  PI    V. 

Report  rtr  33,  by  THE  Iir\C,.\lil.\ A 
STATE  IV.  17 7-:/,'  SURVEY 

Mrinfoirrd  concrete  dam  at  Bokeny  on  the  Koros  (Hun- 
gary)   :   Section   of  sheet  piling  protecting  the   floor 
against  undermining  :  XII.  33;  fig.  i,  p.  2. 
llmiforced  concrete  piles  supporting  the  floor    :  XII, 
33:  fig.  2,  p.  3. 

-  Design  of  floor  piles  showing  method  of  fixing  the  bea- 

ring of  the  livstlo  :  XII,  33;  fig.  3,  p.  4. 

-  Portion  of  the  foundation  with  driven  piles  :  XII,  33: 

fig-  4,  P-  9- 

-  Drawing  showing  the  bearings  mounted  and  partly  con- 

creted in  :  XII,  33;  fig.  5,  p.  9. 

-  Lock  with  a  lock  chamber  at  Bokeny  on  the  Koros  (Hun- 

gary) :  Construction  of  the  reinforced  concrete  work  . 
XII,  33;  fig.  6,  7,  8,  9,  pp.  10,  u. 

-  Lock  in  one  of  the  branches  of  the  Danube  near  Budapest: 

Design  for   reinforced  concrete    structures  :  XII,    33; 
fig.  10,  p.  13. 
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-  Gross  sections  of  the  lock  :  XII.  30;  fig.  n,  12.  pp.  14, 

15- 

Joints    closed    by   corrugated    copper    sheets    :   XII,    30; 
fig.  13.  p.  16. 

neffort  nr  34,  by  M.  PERILLL 

Reinforced  concrete  bridge  over  the  Tiber  at  Rome  (Re- 
surrection bridge)  :  XII,  34;  fig.  i,  PL  I'. 

Bridges  over  the  «  Padrongianus  »  and  «  Posada  »  tor- 
rents in  Sardinia  :  XII,  34;  fig.  2,  PL  I. 

Bridge  with  several  spans  over  the  river  Magra  :  XII.  34: 
fig.  3,  PI.  I. 

Bridge  in  reinforced  concrete  with  a  steel  framework,  built 
on  the  Fosso  Vecchio,  in  connection  with  the  impro- 
vement works  on  the  Reno  :  XII,  34;  fig.  4,  PL  I. 

Syphons  under  the  branch  of  the  Ombrone  in  the  Province 
of  Grosselo  :  XK,  34;  fig.  5,  PL  I. 

Weir  over  a  network  of  various  rivers  in  the  province  of 
Ravenna  :  XII,  34;  fig.  6,  PL  I. 

Protection  works  on  the  banks  along  the  Canal  of  Porto 
Corsini  in  the  Province  of  Ravenna  :  XII,  34;  fig.  7,  8, 
9,  10,  11,  PL  II. 

Unloading  wharves  along  the  canal  of  Porto  Corsini  in 
the  Province  of  Ravenna  :  XII,  34;  fig.  12,  PL  II. 

Landing  stage  on  the  Baionna  Canal  of  Ravenna  :  XII,  34; 
fig.  13-  PL  II. 

Fluvial  port  on  the  liber,  at  Rome  ;  XII,  34;  fig.  14,  PL  II. 

Fluvial  port  on  the  Po  at  Pontelagoscuro  :  XII,  34:  fig. 
15  and  1 6,  PL  II. 

Depot  built  on  one  of  the  banks  of  the  Tiber  for  unloading 
the  coal  of  the  Anglo-Roman  Company  :  XII,  34;  fig. 
17,  PL  II. 

Reinforced  concrete  vessels  :  XII.  34;  fig.  18,  and  19. 
PL  II. 

Syphons  for  regulating  the  water  level  :  XII,  34:  fig.  20 
and  21,  PL  II. 
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Report  nr  35,  by  A.  NIKOLSKY. 

-  Reinforced  concrete  lock  on  tiie  waterway  Toura-Cobol 

(West  Siberia)  :  XII,  35;  fig.  i  to  6,  PI.  I. 

-  Reinforced  concrete  retaining  wall  :  Xll,  35;  fig.  7  to  10, 

PI.  I. 

-  Reinforced  concrete  lock  on  the  inland  port  of  Rybinsk 

on  the  Volga  :  XII,  35;  fig.  n,   12  ,13,  PI.  II. 

-  Distributing  channel  for  irrigation  in  Turkestan   :  Cross 

sections  :  XII,  35;  fig.  14,  PI.  II.  ( 

-  Sections  of  a  small  distributing  weir  channel   :  XII,  35; 

fig.  15,  16,  PL  II. 

-  Revetment  of  the  banks  and  the  bottom  of  irrigation  canals 

in  Turkestan  :  XII,  35;  fig.   17  to  21,  PI.  II. 

-  Retaining  wall  <>t  ihr  distributing  weir  for  irrigation  ca- 

nals in  Turkestan  :X11,  35;  fig.  22,  PI.  II. 

SKCO.M)  COMMUNICATION.  -  Report  on  the  works  undertaken 
and  the  measures  adopted  or  proposed  for  the  impro- 
vement and  development  of  lines  of  inland  navigation  as 
well  as  for  the  protection  of  the  banks  of  navigable  highways. 

Report  nr  37,  by  K.  UKRGIUS. 

-  Flight  of  locks -at  Mrdrrtinow  on  the  navigable  highway 

Berlin-Stetin  :  XII,  37;  fig.  i  and  2,  PI.  I. 

-  Culvert  for  the  Seesecke  on  the  Datleln  Hamm  Canal  :  XII, 

37;  fig.  3,  PI.  I. 

-  Canal  bank  protection  :  i°  Hamm-Datteln  canal;  2°  Ems- 

Weser  Canal  :  XII,  37;  fig    4  and  5,  PL  I. 

-  Bank  protection  on  the  navigable  highway  Berlin-Stettin  : 

XII,  37;  fig.  6,  7  and  8,  PI.  I. 

-  Safety  gate  on  the  navigable    highway    Berlin-Stettin   : 

XII,  37;  fig.  6,  7  et  8,  p.  6.  Plan,  sections  :  XII,  37, 
fig.  i,  2,  3,  PI.  II,  Manoeuvring  system  :  XII,  37; 
fig.  4,  5,  6,  PI.  II. 

Report  nT  38,  by  E.  J.  MAROTE  and  J.  DESCANS. 

-  Bank  protection  on  the  Lys  derivation  at  Courtrai  :  XII, 

38;  fig.    i,  2,   PI.   I. 
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Bank  protection  on  the  calial  from  Bossuyt  to  Courtrai  : 

XII,  38;  fig.  3,  PI-  I. 
Bank  protection  of  the  canal  from  Koulers  to  the  Lys  : 

XII,  38;  fig.  4,  PI.  I. 
Consolidation  of  the  channel  of  the  summit  level   :  XII, 

38;  fig.  5  and  6,  PL  I. 
Bank  protection  of  the  canal  from  Bruges  to  Ostend  :  XII, 

38;  fig.  7,  8,  g.  10  and  11,  PI.  II. 
Quay  walls  of  the  canal  from  Ghent  to  Bruges  :  XII,  38; 

fig.   12,  PI.  II. 
Bank  protection  of  the  «  Villa  »  method,  of  the  canal  from 

Ghent  to  Bruges  and  of  the  Junction  canal  at  Ghent  : 

XII,  38;  fig.  13,  PI.  II. 
Consolidation  of  the  banks  of  tho   canal   from   Ghent  to 

Bruges  :  XII,  38;  fig.  14,  PL  II. 
Bank  protection  of  the  canal  from    Ghent  to   Terneuzen 

(Belgian  section)  :  XII,  38;  fig.  15,  PL  II. 
Attempt  of  protection  in  reinforced  concrete  on  the  banks 

of  ihe  canal  from  Ghent  to  Trmeuzen  :  XII,  38;  fig.  16, 

PL  II. 

Bank  protection  of  the  new  deviation  of  the  Dyle  at  Ma- 
lines  :  XII,  38;  fig.  17,  PL  III. 
Bank  protection   of  the  Dyle    :   i°   Fascine  covering;   2° 

Dyke  constructed  into  river  bed;  3°  Dyke   along  the 

upper  Dyle  :  XII,  38;  fig.  18,  19.  20,  PL*  III. 
Bank  protection  of  the  canal  from  Liege  to  Maestricht  : 

XII,  38;  fig.  21,  PL  III. 
Bank  protection  of  the  canal  from  Maestricht  to  Bois-le- 

Duc  :  XII,  38;  fig.  22  to  27,  PL  III 
Bank  protection   of  the  Junction  canal   Meuse-Scheldt    : 

XII,  38;  fig.  28,  29  and  30,  PL  III. 
Consolidation  of  banks  of  the  Branch  canal  to  Turnhout  : 

XII,  38;  fig   31  to  35,  PL  IV.' 
Bank  protection   of  the  Meuse   :  X1L    38;  fig.    36  to  39, 

PL  IV. 
Bank  protection  of  the  canals  from  Mons  to  Conde  and 

Pommeroeul  to  Antoing  :  XII,  38:  fig.  40,  PL  IV. 
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-  Bank  protection  of  the   «  canal  du  Centre  »   (Belgium)   : 

XII,  38:  tig.  41  to  48,  PI.  IV. 

—(Bank  protection  at  the  canal  from  Charleroi  to  Brussels  : 
XII,  38;  fig.  49  to  51,  PI.  V. 

-  Bank  protection  of  the  canal  from  Brussels  lo  the  Rupel  : 

XII,  38;  fig.  52  to  55,  PL  V. 

Report  nT  39,  by  Wm.  D.  CONNOR. 

-  Conventionalized  lype  of  Lake  harbour   :  XII.  39;  tig.  ?, 

PI.  I. 

-  Breakwaters  of  the  porls  on   the  Great  Lakes  :  XII,   39: 

fig.  2  to  10,  PI.  I. 

-  Good  and  bad  <T<>— ings  on  rivers   :  XII,  39;  fig.  11  and 

12,  PI.  I. 

-  ( 'losing  dam:  Brush  and   Rock  dam   impermeable  on  the 

Mississippi  and  Missouri  rivers  :  XII.  39;  fig.  13  to  16, 
PI.  I. 

-  Closing  dam;  Brush  and  Hock  dam   (permeable)  on  the 

Missouri  and  Mississippi  rixrrs  :XI1,  39;  fig.  17  to  19, 
PL  I. 

-  hike  types  of  various  American  rivers   :  XII,  39;  fig.    19, 

PL  I  and  fig.  20,  21,  24,  PL  II. 

-  Lower  Mississippi  levels  :  Cross  section  :  Ml.  39;  fig.  25. 

PL  II. 

-  Greenville  bends    :   Mississippi   river   :  XII,    39:  fig.    26, 

PL  II. 

-  Fascine  mattress  for  bank  protection  of  the  Mississippi  : 

XII.  39:  fig.  27  and  28,  PL  II. 

-  Dike  used  in  New  Orleans  Harbour  (Framed  mat.   and 

stone  ballast)  :  XII,  39;  fig.  29.  PL  II. 

-  Dam  types  used  on  the  rivers  in  the  United  States  :  XII, 

39;*  fig.  30  to  34,  PL  II. 

-  G.eneral  plan  of  lock  and  dam  on   the  Ohio  river   :  XI I. 

39;  fig.  35,  PL  II. 

-  Cylindrical   valves,   Butterfly   valves,     and     Sloney     gate 

valves  :  XII,  39;  fig.  36  to  38,  PL  II. 
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Report  nr  41,  by  'J.  A.  SANER. 

—  Quay  wall  of  sheet  piling  with  concrete  platform  :  XII,  41; 

PI 

Report  nr  43,  by  A.  R.  VAN  LOON. 

-  Bank  protection  of  the  canal  :  from  Amsterdam  to  Y mai- 

den :  XII,  43;  fig.  i,  PL 

—  from  Ghent  to  Terneuzen  (Dutch  section)  :  XII,  43;  fig. 

2,  PL 

—  from  Groningue  to  Lemmer  (Kolonelsdiep)   :  XII,   43; 

%'  3,  PL. 

-  from  Assen  to  Meppel  (Drentsche  Hoofdvaart)  :  XII,  43; 

fig.  4,  PL 

—  from  Zwolle  to  the  Yssel  (Willemsvaart)  XII,  43  ;  fig.  5, 

PL 

-  from  Maestricht  to   Boi^-lc-Duc    (Zuid- Willemsvaart)   : 

XII,  43  ;  fig.  6,  PL 

-  Wilhelmina  :  XII,  43;  fig.  ;,  PL 

-  Rijn-Schie  (Derivation  of  Leyde)  :  XII,  43;  fig.  8,   PL 

Report  nr  44,  by  E.  A.  WODARSKL 

—  Map  of  the  railways  and  inland  waterways  in  Russia  :  XII, 

44;  PL 

Report  n°44bis,  by  E.  cle  HOERSCHELMANN. 

-  Length  section  of  the  Dnieper  falls  :  XII,  44his;  PL 

Report  nr4o,  by  G.  MALM. 

-  Trollhattan  canal  (Sweden)  :  Plan  of  canalization  works  >!' 

the  river  Gotha  :  XII,  45;  PL  I. 

-  First  of  the  flight  of  locks  on  the  Trollhattan   :  XII,  45: 

PL  II. 

THIRD  COMMUNICATION.  --  Utilization  of  the  navigation  of  large 
but  shallow  rivers.  Vessels  and  Motors. 

Report  nT  47,  by  R.  BLUMCKE. 

Twin-screw  tunnel  ship  «  Gebr.  Page  X  »  :  XII,  47;  PL  I. 

—  Paddle  steamer  «  Bavaria  »  :  XII,  47;  PL  II. 

ll 
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Towing  contest  by  the  «  Gebr.  Page  X  »,  various  dia- 
grams :  XII,  47  ;  PL  II. 

Report  n*  48,  by  McD.  TOWNSEND. 

Relation  between  resistance  and  average  car  weight  at 
various  speeds.  (Traction  test  by  locomotives  of  goods 
trains)  :  XII,  48;  p.  22. 

Report  nr  49,  by  F.  RAYNER. 

Tunnel  tug  fitted  with  «  hinged  flaps  »  in  use  on  the 
Trent  :  Longitudinal  section,  shewing  flap  raised  and 
lowered  :  XII,  49;  PL 


SECOND  SECTION  —  Ocean  Navigation 


A.  --  QUESTIONS. 
FIRST  QUESTION.  —  Means  for  repairing  and  docking  vessels. 

Report  rcr  53,  by  11-  MO\CH,  /»//.  v.  KLITZING 
and  P.  HEDDE. 

\<»\y  dry  docks  at  Kiel  :  Schema  :  XII,  53;  fig.  i,  PL  I. 

-  Wilhelmshaven  :  Cross  section  :  XII,  53  ;  fig.  3,  PL  I. 

-  Bremerhaven  :   Plan,    longitudinal    section,    cross    sec- 

tions :  XII,  53  ;  fig.  3  to  6,  PL  I. 

-  Slipway  of  the  «  J.    Frerichs  and  C°  »  at  Einswardcn   : 

Plan  :  Xll,  53;  fig.  7,  PL  I. 

Diagrams    relating    to    pumping    operations    of    floating 
docks  :  XII.  53;  fig.  8  to  10,  PL  I. 

-  Diagram  relating  to  pumping  operations  of  dry  docks  : 

XII,  53;  fig.   ii,  PL  I. 

-  Floating  dock  of    40,000  ton    built  by  the    Mehlorn-vou 

Klitzing  patent  :  XIL  53;  fig.  i  to  6,  PL  II. 
— Schematical  views  of  the  apparatus  (system  von  Klit- 
zing) for  discovering  deformations  of  dry  docks  : 
XII,  53;  fig.  7  to  10,  PL  II. 
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Dock-ship  of  the  von  Kfitjffjjg  patent  for  the  raising  of 
sunken  vessels  :  cross  section  :  XII,  53;  fig.  u,  PI.. II. 

Salvage  dock  :  Apparatus  to  obtain  an  uniform  stress  oi 
the  lifting  ropes  :  XII,  53;  fig.  13,  PI.  II. 

Report  nr  55,  by  J.  DONALD. 

Half  section  of  vessel  and  half  seel  ion  of  dock  entrance  * 

Length  of  vessel  :  XII.  55;  p.  3. 
Diagram  showing  the  increase  of  the  size  of  vessels  from 

1840  to  1909.  Future  probable  dimensions   :  XII,  55; 

p.  12. 

Report  /i1  56,  by  A.  GU  IFF  ART. 

Great  graving  docks  in  course  of  construction  in  France  : 
Cross  sections  of  the  graving  docks  at  Cherbourg, 
Brest,  Toulon,  Marseilles  and  Le  Havre  :  XII,  56; 
fig.  i  to  6,  PI.  I. 

Entrance  lock  ;  of  the  graving  dock  at  Le  Havre  :  Plan  : 
XII,  56;  fig.  7,  PI.  II. 

-  of  the  2  graving  docks  at  Brest   ;  Plan  ;  XII.   56; 

fig.  8,  PI.  II. 

Floating  Dock  proposed  for  Le  Havre  ;  Cross  section  ;  XII. 
56;  fig.  8,  PL  II. 

-  Cross  section   of  the   harbour  ;  XII,    56;   fig.    10. 

PL  II. 

-  Anchorage  ;  XII,  56:  fig.  11,  PL  II. 

Report  nr  57,  by  E.  BOX. 

One  sided  or  L  Section  dock  ;  XII,  57;  fig.  i,  PI. 
Floating  dock  of  the  «  Rennie  »  type  ;  XII,  57;  fig.  2,   PL 
Floating  dock  with  a  two  sectioimed  pontoon  lifted  bet- 
ween the  side  walls  ;  XII,  57;  fig.  3,  PL 
Bolted  sectional  type  of  floating  dock  ;  XII,  57;  fig.  4,  PL 
Floating  dock  of  the  «  Dewey  »  patent  ;  XII,  57;  fig.  5,  PL 
Buoyancy  gate  of  floating  dock   ;  Plan  and  vertical  sec- 
tion XII,  57;  fig.  6,  PL 

Floating  dock  ;  Semi  cross  section  :  XII,  57;  fig.  7,  PL 
Graving  dock  ;  Half  cross  section  ;  XII,  57;  fig.  8,  PL 
Open  floating  dock  ;  XII,  57;  fig.  9,  PL 


lla 
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Report  nr  58,  bij  E.  EGAN. 

-  Floating  dock  of  3,750  tons  at  the  port  of  Fiumc;  longitu- 

dinal and  cross  sections,  plan  of  the  dock  construction, 
moorings  :  XII,  58;  PI.  I,  II,  III. 

-  Diagrams  showing  the  displacement  and  curve  of 

load  :  XII,  58;  PI.  IV. 

Report  nr  60,  by  C.  i\OBEL. 

-  Floating  dock  of  14,000  ton  in  course  of  construction  for 

the  port  of  Soerabaja  (Dutch  India)  :  Plan,  longitudinal 
and  cross  sections  :  XII,  60;  PI.  I  and  II. 

.SECUND  QUESTION.  Dimensions  to  be  given  to  maritime 
canals.  (Technical  point  of  view.  Probable  dimensions  of  the 
sea-going  vessels  of  the  future.) 

Report  nr  63,  bijG.de  THIERRY. 

-  Diagram  showing  the  progression  "of    total  tonnage    of 

English  and  German  steamships,  from  1880  to  1909  ; 
XII.  63;  fig.  i,  PL  I. 

-  Suez  Canal    :  Plan    and    cross  section    of  the    navigable 

waterway  :  XII,  63;  PL  I. 

-  Curve  of  high  tides  :  XII,  63:  fin.  2,  3.  4,  and  5, 

PL  I. 

-  Curve  of  current  speed  :  XII,  63:  fig.  6,   7,   8,  9, 

PL    II. 

Kaiser  Wilhelm  Canal  :  Plan  and  cross  section  of  the  navi- 
gable waterwov  :  XIL  63:  PL  IT. 

Report  nr  ft/,  /;//  11.  V  \\DER  VIN. 

Maritime  canal  from  Brussels  to  the  Rupel  :  Bank  protec- 
tion types  :  XTL  64;  PL 

Report  nr  65,  by  E.  L.  CORTHELL. 

-  Curves  of  total  number,  total  gross  tonnage  and  average 

gross  tonnage  of  all  steamships  of  the  world  of  100 
tons  gross  and  upwards  1848-1910-11  :  XII,  65;  fig.  i, 
PL  I. 
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Curves  of  steamships  of  the^world  of  500'  length  and 
upwards  :  1880-1910  :  XII,  65;  fig.  2  and  3,  PI.  I. 

Curve  of  total  tonnage,  av.  tonnage,  av.  length,  av. 
breadth  and  load  draught  of  the  20  largest  steamships 
of  the  world  1848-19-0-11  :  XII,  65;  fig.  i,  PL  II. 

Maximum  dimensions  of  commercial  steamships  :  1848- 
1910-11  :  XII,  65;  fig.  2,  PL  II 

Maximum  dimensions  relating  to  Battleships  and  Cruisers 
of  the  world  1885-1911  :  XII,  65;  fig.  3,  PL  II. 

Report  n°  67,  by  J.  FOSTER  KING. 

Diagram  showing  the  lengths  of  passenger  vessels  (1830- 

1910)  :  XII,  67;  PL  I. 
Diagram  showing  the  length  of  cargo  vessels  (1850-1910)  : 

XII,  67;  PL  II. 
Diagram  showing  breadth    of  passenger    vessels    (1830- 

1910)  :  XII,  67;  PL  III. 
Diagram  showing  breadth  of  cargo  vessels  (1850-1910)   : 

XII,  67;  PL  IV. 
Diagram  showing  draughts  of  passenger   vessels   (1840- 

1910)  :  XII,  67;  PL  V. 
Diagram  showing  draughts  of  cargo  vessels  (1850-1910)  : 

XII,  67;  PL  VI. 

Report  nv  68,  by  C.  LEEMANS. 

Diagram  of  the  average  increase  of  length  and  tonnage  of 
the  20  largest  steamers  (1873-1912)  :  XII,  68;  PL  I. 

Diagram  of  the  average  increase  of  breadth  and  draught  of 
the  20  largest  steamers  (1873-1912)  :  XII,  68;  PL  II. 

Report  if  69,  bij  E.  J.  ZAMJATIN. 

Diagram  of  the  increase  of  tonnage  of  Russian  and  other 
steamers  using  the  ports  of  Russia  from  1897-1907   : 
XII,  69;  fig.  i,  PL  I.       , 
-  of  the  increase  of  tonnage  of  the  vessels  using  the 

Suez  canal  (1869-1910)  :  XII,  69;  fig.  2,  PL  I. 
—  of   the   increase    of   tonnage,    size    and    speed    of 
vessels   :  of  10,000    tons  and    upwards    (1895- 
1910)  :XII,  69;  fig.  3,  PL  II. 
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-  of  20,000  tons  and  upwards  (1910-1911)  :  XII, 
69;  fig.  4,  PI.  II. 

-  of  changes  in    weight  of  machinery  and    fuel  of 

vessels  :  XII,  69;  fig.  5,  PL  I. 

THIRD  QUESTION.  —  Mechanical  equipment  of  Ports. 

Report  nr  71,  by  J.  F.  BUBENDEY  and  E.  G.  MEYER. 

Equipment  of  the  port  of  Hamburg  :  Quay  cranes  driven 
electrically  (Travelling  cranes,  wall  cranes,  cranes 
with  grabs,  warehouse  winches)  :  XII,  71;  fig.  i  to  4, 
PI.  I. 

Report  nr  73,  by  P.  BARR1LI.ON. 

Various  types  of  cranes.  Port  of  Lc  Havre  :  electric  1,500 
kg.  crane.  Port  of  Marseille  :  electric  1,500  kg  crane 
and  hydraulic  1,250  kg.  crane.  Port  of  Rouen  : 
pontoon-crane  of  5,000  kg  :  Ml,  73;  PI.  I. 

Port  of  Le  Havre  :  Equipment  for  handling  cotton  hales  : 
XII,  83;  PI.  I. 

Crane  machinery  :  Calais  travelling  crane  of  1,500  kg.  !.<• 
Havre  :  Travelling  cranes  of  1,500;  Bordeaux  :  Travel- 
ling cranes  of  1,500,  3.000  and  5.000  kg.  :  XII.  73; 
PL  II. 

Bordeaux  :  Handling  bulk  good-  ;  I'liloading  apparatus 
and  aerial  ropeways  ;  XII,  73;  PL  III. 

Report  nr  74,  by  J.  C.  BARLING. 

Port  of  Liverpool  :  Electric  crane,  hydraulic  crane  and 
3  tons  transporter  roof  crane  :  XII,  74;  fig.  i,  2  and  3, 
PL  I. 

—  Fleetwood    :    Electric  coal    transporter    :    XII.  74; 

fig.  4,  PI.  II- 

-  Grimsby  :  Travelling  crane  :  XII,  84;  fig.  5*  PI.  H 

—  Marocco  Wharf  Wapping  :  Travelling  crane  :  XII, 

74;  fig.  6,  PL  II. 
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Report  nr  76,  by  WOUTER  COOL  and  A.  DE  KANTER. 

-  Port  of  Rotterdam   :  Plan     of  the  port    showing    lifting 

appliances  on  the  quays  and  their  power  :  XII,  86; 
PI.  I. 
-  Electric  crane  mounted  on  a  tower  :  XII,  76;  PL  II. 

Report  n1  77,  by  G.  SPALVING. 

-  Port  of  Odessa  :  Design  of  the  new  port  for  the  export  of 

grain  :  XII,  77;  PI.  I. 

-  Port  of  Mariupol  :  Design  for  the    new  grain  and    coal 

harbours  :  XII,  77;  PL  II. 

Report  nr  78,  by  A.  HERRMANN. 

-  Port  of  Sfax  (Tunis)  :  Loading  phosphates  :  plan  and  de- 

tails of  the  equipment  :  XII,  78;  fig.  i  to  5,  PL  I. 

-  Port  of  la  Goulette  (Tunis)  :  Loading  iron  ore  :  plan  and 

details  of  equipment  :  XII,  78;  fig.  6  to  8,  PL  II. 


B.  —  COMMUNICATIONS. 

FIRST  COMMUNICATION.  —  High  powered  dredges  and  means  for 
removing  rock  under  water. 

Report  nv  79,  by  W.  L.  SAUNDERS. 

-  High     powered    electrically    driven    elevator    dredges  : 

XII,  79;  pp.  5  and  6. 

-  American  dipper  dredge,  400  HP.  Buckets  6  and  8  cubic 

yards  :  XII,  79;  p.  9. 

-  Five  frame  drill  boat,  standard  american  type  as  used  on 

the  Great  Lakes  :  XII,  79;  fig.  p.  22. 

-  Removing  rock  on  Detroit  river  :  Submarine  blast  :  XII, 

79;  fig.  p.  24. 

Report  iir  80,  by  R.  BLUMKE 

-  High  powered  elevator  dredge  of  the  Hydraulic  Works  C° 

Schneider,  Berlin  :  XII,  80;  PL  I. 

-  High  powered  elevator  dredge  of  the  Gebriider  Goedhart 

A.  G.  (Diisseldorf)  :  XII,  80;  PL  II. 
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Report  nr  81,   by  R.  HERNANDEZ. 

-  Ports  of  Aviles  and  Bilbao  (Spain):  Lobnitz  rock  breakers  : 

XII,  81;  fig.  pp.  5  and  9. 

-  Port  of  Aviles  :  Plan  and  cross  section,  with  indication  of 

the  works  for  removing  rock  :  XII,  81;  fig.  i  and  r, 
PI.  I. 

-  Rock  breaker  «  Lobnitz  »   :  Movable  point  of  the  cutler  : 

XII,  81;  fig.  2,  2',  2",  PL  I. 

-  Port  of  San  Estaban  de  Pravia  (Spain)  :  Plan  and  cross 

section  :  works  for  removing  rock  :  XII,  81 ;  fig.  3  and 
3',  PL  I. 

-  Port  of  Bilbao  :  Plan,  cross  section  and  works  for  remo- 

ving rock  :  XII,  81:  fig.  4,  4\  PL  I- 

-  Removing  rock  under  water  :  Diagrams  of  works  cost 

i°  with  explosives:  2°  with  rock  breakers  :  XII,  81; 
fig   5,  PL  I. 

Report  nr  82,  by  S.  B.  WILLIAMSON. 

—  Panama  canal  :  Sea  going  suction  dredge  :  Culera   view  : 
XII,  82;  p.  5. 

-  General  view  of  hydraulic  excavating  plant  :  XII. 

82;  p.  13,  15,  16. 

-  Drill  boat  Teredo  :  XII,  82;  p.  24. 

-  Record  of  dredges  on  the  Panama  canal  :  XII,  82;  PL  I. 

Report  nr  85,  by  J.  FOSSATARO. 

-  Port  of  Lido-Venice   :  Record  of  dredging  works  on  I  he 

bar  at  the  harbour  entrance  :  XII,  85;  PL  I  and  II. 

Report  nr  86,  by  A.  DE  KANTER  and  H.  C.  WESSELINK. 

-  Bucket    and    suction    dredge,    with    twin    screw  :  «  La 

Loire  »  :    Views    of    the    dredge,    suction    pipe    and 
cutter  :  XII,  86;  fig.  i,   2  and  3,  pp.  13,    16,  17. 
—  Elevation,   lateral  view  and  plan   of  the  dredge   : 
XII,  86;  PL  I. 

-  Hopper  suction   dredge   «  Java  »,    built   for  the  port  of 

Soerabaja  works  (Dutch  India)  :  Elevation  and  plan  : 
XII,  86;  PL  II. 


—  329  — 

Report  nr  88,  by  A^tf.  SUNDBLAD. 
Trollhattan  Canal  (Sweden).  Removing  rock  under  water  : 
View  of  a  rock  breaker  :  XII,  88;  fig.  i,  p.  4. 

-  View  of  the  drilling  machines   :  XII,   fig  2  and  3, 

pp.  6  and  8. 

-  View  of    the    drilling    machines    on    platforms  : 

(drilling  platforms)  :  XII,  88;  fig.  4  and  5  pp.  10 
and  12. 

-  Removal    of  debris  of  rock    by   a  single    bucket 

dredge   and   a  pontoon   crane  with    automatic 
grab  dredge  :  XII,  88;  fig.  ;  and  8,  pp.  20,  21. 

SECOND  COMMUNICATION.  --  Report  on  the  most  recent  works 
constructed  at  the  more  important  sea  ports  and  especially 
on  those  relating  to  breakwaters.  Applications  of  reinforced 
concrete;  means  for  insuring  its  preservation. 

Report  nr  90,   by  the  GENERAL  GOVERNMENT 
OF  ALGERIA. 

-  Port  of  Bone  (Algeria)  :  Jetty  of  the  Lion    :  Sections   : 

XII,  90;  fig.  i  and  2,  PI.  I. 

-  North-East  defence  of  the  Seybouse  made-ground  : 

XII,  90;  fig.  3,   PL  I. 

—  Port  oi   Tenes  (Algeria)    :  Breakwater  and  North-Wesr- 

jelly  :  XII,  90;  fig.  4,  5.  PL  I. 

-  Port  of  Mostaganem  (Algeria)  :  Repairs  to  the  outer  break- 

water  :  XII,  90;  fig.  6,   PL   I. 

-  Port  of  Arzew  (Algeria)  :  Defence  of  the  Main  Quay  :  XII, 

90;  fig.  ;,  PL  L 

-  Port  of  Oran   :  (Algeria)  :  Outer  Jetty  :  XII,  90;  fig.  8, 

PL  I. 

-  Port  of  Algiers  :  Agha  Jetty  :  Settlements  and  yfeldings 

of  the  part  built  with  a  reduced  cross  section   :  XII. 
90;  fig.  9  and  10,  PL  II. 

-  North  quay  of  the  Al  Djefna  pier  :  plan  and  sec- 

tions :  XII,  90;  fig.  11,  PL  II. 

—  Port  of  Dellys   :  (Algeria)  :  Extension  of  the  landing  by 

means    of  caissons  of  reinforced    cement    :    XII.    90; 
fig.   12,  PL  II. 
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/iY/jor/  nr  91,  by  H.  MOXCH. 

-  Port  of  Einden  :  Plan  of  the  new  harbour  works   :  XII, 

91;  fig.  i,   PL  I. 

-  Porl  of  Bremerhaven  :  Plan  of  the  new  harbour  works  : 

XII,  91;  fig.  2,  PI.  I. 

-  Port  of  Bremen   :  Plan  of  the  port  and   Ihe  new  harbour 

works   :  XIL  91:  fig.   3,   PI.   I. 

-  Heligoland  :  Plan  of  the  harbour  on  the  southern  side  : 

XII,  91;  fig.  4,  PI.  I. 

-  Port  of  Hamburg  :  Plan  of  the  new  harbour  works  :  XII, 

91;  fig.  5,  PL  II. 

-  Baltic  Canal  (Kaiser  Wilhelm  Canal)  :  Widening  of  Ihe 

canal  :  cross  serlinns  before  and  after  the  works  : 
XII,  98;  fig.  6,  PL  II. 

-  Port  of  Liibeck  :  Plan  of  the  port  and  of  the  new  harbour 

works  :  XTT,  91:  fig.   7,  PL  II. 

-  Port  of  Sassnitz   :  Plan   of  Ihr  railway   ferry   harbour  : 

cross  section  of  Ihe  Kaslrrn  mnle  :  NIL  91:  fig.  8  and 
9,  PL  II. 

Report  nr  03,  by  C.  HM  'II,  N.  C.  MOXKERG 
and  IL  C.  V.  MOLLER. 

-  Ports    of    Vorupor   and    of    Ilanlslmlm   (Denmark).   Con- 

struction of  moles  :  sections   :  XII,  93:  fig.  PL  I. 

-  Port  of  Norre    Sundby    (Denmark)    :    Conslrnrtion    of    a 

quay  wall  with  sinking  caissons  :  views  of  the  boxes  on 
the  building  yard  and  launching  of  a  caisson  :  XIL  93; 
fig.  pp.  7  and  9. 

-  Plan  of  the  harbour  of  Xorre  Sundbv  :  cross  sort  ion  of  a 

quay  wall  and  sinking  caissons  •  XII,  93;  fig.  PL  II. 
-'Port   of  Copenhagen.   Construction     of    quav  walls    and 
bulkheads  :  XII,  93;  fig.  PL  III  and  IV. 

Report  nT94,  by  J.  F.  HASSKARL. 

-  American  sea  coast  breakwaters  :  Delaware;  San  Pedro 

(Cal.);  Colon  (Panama);  Point  Judith  (Rhode  Island); 
National  Harbor  of  refuge  (Delaware  Bay)  :  XII,  94; 
PL  I,  fig.  i  to  5. 
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Breakwater  as  recommended  by  J.  F.  Hasskarl  :  XII, 
94;  tig.  6,  PL  I. 

Breakwater  on  the  Great  Lakes  (America)  :  Buffalo,  N.  Y.; 
Dunkirk,  N.  J.;  Cleveland  Harbor  (Ohio);  Milwaukee 
(Wis.);  Oswego  (N.  Y.)  :  XII,  94;  fig.  ;  to  12,  PL  II. 

Report  nr  95,  by  J.  VOISIN. 
Port  of  Havre  :  Establishment  of  a  new  harbour  :  Plan  : 

XII,  95;  fig.  i,  PL  I. 
Port  of  Rouen  :  Improvement  works  :  plan    :  XII,   95; 

fig.  2,  PL  I. 
Seine  Estuary  :  Extension  of  the  Southern  and  Northern 

dikes  :  Plan  :  XII,  95;  fig.  3,  PI.  I. 
Port  of  Nantes  :  Improvement  works  :  Plan    :  XII,   95; 

fig.  4,  PI.  I. 

Maritime  Loire  :  Construction  of  longitudinal  dikes  :  XII, 
95;  fig.  5,  PI.  I. 

Port  of  Bordeaux  :  Extension  works  :  XII,  fig.  6,  PL  I. 

Port  of  Bayonne  :  Dredging  works  plan  :  XII,  95;  fig.  7, 
PL  I. 

Port  of  Marseilles  :  Establishment  of  a  new  basin  of  «  la 
Madrague  »  :  XII,  95;  fig.  8,  PL  I. 

Port  of  Dieppe  :  Establishment  of  quays  at  the  fishing  har- 
bour :  section  of  the  quay-type  :  XII,  95;  fig.  i,  PL  II. 

Port  of  St-Nazaire  :  Enlargement  of  the  graving  dock 
n°  i  :  XII,  95;  fig.  2,  3,  PL  II. 

Maritime  Loire  :  Construction  of  longitudinal  dikes  :  cross 
section  :  XII,  95:  fig.  4,  PL  II/ 

Poil  of  Bordeaux  :  Landing  stage  of  Oueyries  :  section  : 
XIT,  95;  fig.  5,  PI  II. 

Seine  Estuary  ;  Cross  sections  of  the  Southern  and  Nor- 
thern dikes  extensions  ;  XII,  95;  fig.  6  and  7,  PL  II. 

Port  of  Boulogne  ;  Extension  of  the  Carnot  dyke  :  cross 
section  ;  XII,  95;  fig.  8,  PL  II. 

Port  of  Havre  ;  Outer  dikes  of  the  harbour  works  :  sec- 
tions of  Western     and     Southern  dikes     and     of  the 
Eastern  dyke  ;  XII,  95;  fig.  9,  10,  and  n,  PL  II. 
-  Northern   Jetty   of  the   harbour   ;  Cross    section   : 
XII,  95;  fig.   12  and  13,  PL  II. 
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-  Port  of  Marseilles  :  Dikes  of  the  canal  from  Marseilles  I ••» 

Rhone  :  Sections  for  depth  of  above  and  under  5  rne- 
ter  :  XII,  95;  fig.  14  and  15,  PI.  II. 

-  Port  of  Nice  :  Extension  of  the  outer  harbour  jetty  :  Sec- 

tion :XII,  95;  fig.  16,  PI.  II. 

-  Port  of  Ajaccio  (Corsica)  :  Extension     of     the     Citadelle 

jetty  :  Cross  section  :  XII,  95;  fig.  17,  PI.  II. 

-  Port  of  Bastia  (Corsica)    :  Extension    of  the   Sl-Xin»la- 

jetty  :  Section  :  XII,  95;  fig.  18,  PI.  II. 
-  Establishment  of  a  quay  along  the  Sl-Xicolas  jetty  : 
Section  :  XII,  95;  fig.  19,  PI.  II. 

-  Port  of  Propriano  (Corsica)  :  Construction  of  Ihe  harbour 

jetty  :  Sections  i  and  2  of  the  jetty   :  XII.  95:  fi<_r.   i 
and  2,  PL  III. 

-  Port  of  Ajaccio    :  Con^lrm-lion   of  a  jetty  at   Ihe  «  Capu- 

cins  »  :  cross  -eel ion  of  Ihe  jelly  :  XII,  95;  fig.  3  and  4. 
PI.   III. 

-  Port  of  Sagone  :  Construction  of  ;i  landing  stage  :  cross 

section  :X1I,  95;  fig.  3,  PI.  HI. 

-  Port  of  Dunkirk  :  Stating-  along  Ihe  tide  quay  and  l.isban 

quay  :  cross  sections  :  XII,  95;  fig.  6  and  7,  PI.  TIT. 
—  Port  of  Nantes  :  Stagings  along  Ihe  quays  on   the  right 
bank  of  the  Loire  :  XII.  95;  fig.  8  and  Q..  |>1.  111. 

—  Quay  of  the  Roche  Manrirr    :  cross  section    :  X!i. 

95:  fig.  10,   PI.  III. 

-  Port  of  Bordeaux    :  Landing  stage  of  Leslonnal   on  the 

right  bank  of  the  Garonne  :  XII,  95;  fig.  11,  PI.  III. 

—  Landing  stage  al  Ouevries    :  cro>s  section   of  Ihe 

floor  and  the  retaining  wall  :  XII,  95:  fig.  12, 
PL  III. 

-  Port  of  Boulogne  :  Staging  «  du  Holland    »    :  Plan   and 

section  :  XII,  95;  fig.  13  and  14,  PL  III. 

—  Stagings  «  du  Centre  »,  of  the  Western  and  Nor- 

thern quay  of  the  basin  «  Lotibet  »  :  cross  sec- 
tions :  XII,  95;  fig.  15,   16  and   17,   PL  III. 

-  Pointe    of    Grave    (Gironde)  :  Protection    works    at  the 

sand  dunes   :  Longitudinal  section;  vertical  section   : 
XII,  95;  fig.  18  and  19,  PL  III. 
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Port  of  Marseilles  :  Block  for  anchorage  of  a  mooring  at 
Marseilles  :  XII,  95;  fig.  20  and  21,  PL  III. 

Port  of  Calais  :  Floating  barrage  for  the  Petroleum  ba- 
sin :  XII,  95;  fig.  22  and  23,  PL  III. 

Report  nv  96,   by  A.  E.  CAREY, 

Port   of  Southampton    :   Extension   works   between    the 

rivers  Test  and  Itchen  :  XII,  96;  fig.  i,  PL  I. 
Port  of  Newcastle-on-Tyne  :  Plan  of  the  Tyne  mouth  and 

design  of  the  Northern  and  Southern  Piers  :  XII,  96; 

fig.  2,  PL  I. 
Port  of  London    :  Establishment  of  the   Thameshaven    : 

Quay  walls;  plan  of  the  harbour  :  sections  of  the  quay 

walls    and  pier   :  XII,  96;  fig.  3,   PL  I,   fig.   i,  2,   3, 

PL  II. 
Port  of  Southwold  :  Establishment  of  a  fishery  harbour  : 

construction    of    a    reinforced    concrete    quay-wall  . 

XII,  96;  fig.  4,  PL  I,  fig.  8,   PL  II. 
Port  of  Plymouth  :  Plan  of  the  basins  and  reconstruction 

with  reinforced  concrete  of  a  wrooden  pier  :  XIL  96; 

fig.  5,  PL  I,  fig.  9,  10  and  u,  PL  II. 
Port  of  Newhaven    :   Plan  of  the  entrance  channel    and 

repairings   at   the  Western  jetty    :  details    :   XIL  96: 

fig.  6,  PL  I  and  fig.  4  to  7,  PL  II. 
Northfleet  near  Gravesend  :  Construction  of  a  reinforced 

concrete  jetty  :  Plan  and  cross  section   :  XII,  96;  fig. 

12,  13,  and  14,  PL  II. 

Report  nT  97,  by  1.  1NGLESE  and  L.  LUIGGI. 

Port  of  Naples  :  Breakwater  at  the  Granilii  :  various  : 
views  :  XII,  97;  fig.  i  to  8,  PL  I  and  II. 

Report  rf  98,  by  V.  DE  BLOCQ  VAN  KUFFELER. 

New  Waterway  between  Rotterdam  and  the  coast:  Nieuwe 
waterweg  :  Improvement  works  at  the  mouth  (Hoek 
van  Holland)  :  Extension  of  the  South  Jetty  :  Plan  of 
the  maritime  entrance  and  section  of  the  jetty  :  XII, 
98;  fig.  i  and  2,  PL  I. 
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Port  of  Scheveningue  :  Improvement  °t'  'nr  breakwater  '. 
cross  section  of  Hie  jetty  and  the  breakwater  :  XII, 
98;  fig.  3.  PI.  I- 

Yssel  mouth  :  (Zuiderzee)  :  Construction  of  a  light  house 
tower  in  reinforced  concrete  :  Plan  and  cross  section  . 
XII,  98;  fig.  5  and  6,  PI.  I. 

Port  of  Vlieland  :  Establishment  of  a  quay  wall  on  plat- 
form in  reinforced  concrete,  on  ordinary  piles  and  a 
covering  wall  of  concrete  sheet  piling  :  XII,  98;  fig.  7, 
PI.  I. 

Reinforced  concrete  platform  on  the  «  Muralt  »  system  : 
plan  and  cross  section  of  revetment  :  XII,  98:  fig.  8, 
PI.  II. 

Dyke  protection  :  Ile\elment  of  Hie  shores  by  means  of  a 
concrete  surface  of  the  «  Muralt  »,  system  :  XII,  98; 
fig.  9,  PI.  IT. 

Reinforced  concrete  groynes  on  «  I  he  (Iroole  Keeten  »  : 
Plan,  cross  and  longitudinal  sections  :  XII,  98:  fig.  10, 
PI.  II. 

Construction  of  groynes  of  reinforced  concrete  on  the 
shores  of  the  island  of  Yliehind  :  Plan,  cross  and  lon- 
gitudinal sections  :  XII.  98:  fig.  11,  PI.  IT. 

Dyke  protection  ;  Construction  of  a  sea  wall  of  reinfor- 
ced concrete  on  Hie  island  of  I  rk  :  elevation  and  cross 
section  ;  XH.  98;  fig.  12,  PI.  II. 

Use  of  trass  for  mortal-  of  cement  exposed  to  tjie  action  of 
sea-water  :  Diagram  of  the  results  of  experiments  m 
Germany  ;  XII,  98;  fig.  13,  PI.  II. 

Report  nr  100,  by  A.  LUNDKERG  and  W.  FELLENWS 

Port  of  Stockholm  :  General  view  (plan)  of  the  harbour 

equipment  :  XII,  100;  fig.  8,  PI.  II. 
Outer  harbour  of  Stockholm  :  (Vartahafen)  :  Plan  of  the 

harbour  equipment  :  XII,  fig.   i,  PI.  I. 

-  Sectional   view   of     the  coal  stations    ;  XII,   100; 

fig.    2,    PI.    I. 

-  Coal  unloading  equipment  in  the  Southern  harbour 

section  :  cross  section  :  XII,  100;  fig.  3,  PI.  I. 
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-  Quay  wall  :  Plan  and  elevation:  XII,  100;  fig.  4,  5 

and  6,  PI.  I. 

-  Quay    wall    with     foundation  of    sinking    boxes  : 

cross  sections  :  XII,  100;  fig.  8  and  9,  PL  I. 

-  Ouay  wall  on  piles  fastened  to  the  sinking  boxes  : 

XII,  100;  fig.  7,  PL  I. 

-  Quay   wall   on   piles  with   a   reinforced     concrete 

cover  :  XII,   100;  fig.    10,   PL  I. 

Ancient   Stockholm   harbour    :  (Stadtsgardhafen)    :   Plan 
and  extension  works  plan  :  XII,  100;  fig.  i,  2,  PL  II. 

-  Construction   of   a   new   shed   and   of   newr   quays 

founded  on  rock  by  means  of  sunken    cribs   : 
cross  section  :  XII,  100;  fig.  3  to  7,  PL  II. 
Port  of  Gothenbourg  :  (Sweden)  :  Plan  of  the  port  :  XII, 
100;  fig.  i,  PL  III. 

—  Plan  of  the  «  Stigbergskajen  »  and  of  the  fishery 

harbour  :  XII,  100;  fig.  2,  PL  III. 

-  Construction  of  the  «  Stigbergskajen  »  :  elevation 

and  cross  sections  :  XII,  100;  fig.  3,  4  and  5, 
PL  III. 

-  Construction   of   a  wooden  quay,    an   auction    hall 

and  packing  rooms  and  of  a  permanent  shore 
construction  :  XII,  100;  fig.  6  to  11,  PLIII. 

-  Plan  of  the  bulk  goods'  harbour  :  XII,  100;  fig.  12. 

PL  II. 

-  Quay  walls  founded  direct  on  the  rock  :  XII,  100; 

fig.  13,  14  and  15,  PL  IV. 

-  Cofferdam  for  the  foundation  of  a  quay  \vall  sec- 

tion :  XII,  100;  fig.  16,  PL  IV. 

—  Construction  of  a  quay  wall  section  on  piles  with 

a  reinforced  concrete  cover,  in  a  gravel  pitching 
and  protected  against  boring  worms  by  a  rein- 
forced concrete  sheet  piling;  cross  section  of  the 
quay  and  the  sheet  piling  -.  XII,  100,  fig.  17 
and' 1 8,  PL  IV. 

-  Mooring  in  the  quay  walls    :  details    :  XII,  100: 

fig.  '19,  PL  IV. 
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Report  /ir  101,  by  A.  HEHHMA\N. 

—  Port  of  Tunis  :  General  plan  of  the  harbour  :  cross  section 

of  the  quay  walls  of  the  «  La  Goulette  »  basin;  section- 
type  of  the  North  and  South  jetty;  of  the  channel,  of 
harbour  quays;  elevation  of  an  half-shed  and  of  the 
quay  piles;  longitudinal  section  and  cross  section  of 
the  piles;  basin  covering  :  XII,  101;  fig.  i  tot  10,  PI.  I. 

-  Por!  of  Sousse  (Tunis)  :  General  plan  of  the  harbour   • 

section-type  of  the  Grande  Jetee;  cro^s  section  of  !he 
South  and  North  groynes  :  XII,  fig.  11  to  14,  PI.  II. 

-  Port  of  Sfax  (Tunis)   :  General  plan  of  the  port   :  cross 

section  of  the  channel  :  cross  section  of  the  North- 
West  and  North-East  quays  :  XII,.  101;  fig.  15  tot  19, 
PL  II, 

THIRD  COMMTMCATION.  — Bridges  and  Ferry-bridges;  Tunnels 
under  waterways  used  for  Ocean  navigation.  Economic  and 
technical  study. 

Report  nr  10Ct,  by  BABIN. 

—  Swing  bridge  on  a  central  pier  at  Caronte  (Double  rail- 

way track  from  Miramas  to  Estaque)  :  Elevation  sec- 
tion :  XII,  106;  PL  I. 

—  Roller  travelling  bridge  al  Sl-Xa/aire  :  outer  elevation  : 

sections  :  XII,  106;  PI.  I. 
Transporter  bridge  at  Rouen  :  Elevation  :  XII,  106;  PL  I. 

-  Transporter  bridge  at  Marseilles   :  Elevalion    :  XII,   106, 

PL  I. 

Transporter  bridge  at  Bordeaux  :  (projected)  :  Elevation  : 
XIL  106;  PL  I. 

-  Studies  for  the  crossing  of  the  Seine  :  Project  for  a  2d 

railway  line  from  Le  Havre  to  Paris  :  Viaduct  at  Aizier 
at  km.  321  (elevation);  transporter  bridge  Arnodin 
system  at  Ouillebeuf,  at  km.  333  (elevation  and  cross 
section);  tunnel  at  Tancarville,  at  km.  338  (longitudinal 
section;  section  of  the  tunnel  under  the  Tancarvil'e 
rocky  ground;  type  of  the  sub.  fluvial  tunnel  of  the 
Berlier  sVstiem)  :  XU,  106;  PL  II. 
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Report  nr  107^by  A.  FORTI. 

Scheme  of  waterway  crossings  :  Permanent  high  bridge; 
transporter  bridge;  tunnel  :  XII,  107;  p.  2. 

Foot  bridge  on  the  Canal  Grande  at  Venice  (Scheme)  : 
XII,  107;  p.  ;. 

Port  of  Venice  :  Plan  of  the  port  and  of  the  canals  :  longi- 
tudinal of  a  proposed  tunnel  between  Venice  and  the 
Lido  and  elevation  of  a  transporter  bridge  proposed 
on  the  canal  della  Giudecca  :  XII,  107;  Pl.I. 

Strait  of  Messina  :  Situation  plan  and  design  of  the  pro- 
posed tunnel  :  XII,  107;  PL  I. 

Port  of  Genoa  :  Plan  of  the  harbour;  elevation  and  cross 
section  of  the  proposed  transporter  bridge  between 
the  Molo  Vecchio  and  the  Assereto  bridge  :  XI,  107; 
PL  II. 

Report  n*  108,  by  A.  ROJDESTVENSKY. 

Bascule  bridge  over  the  Ecatheringofka  at  St-Petersburg  : 
Plan  and  longitudinal  section  :  XII,  108;  PL  I  and  II. 

Report  nr  109,  by  E.  J.  NILSSON. 

General  plan  of  the  city  and  port  of  Stockholm  :  XII,  109; 

fig.  i,  PL  II. 
General  plan  of  the  harbour  of  Gothembourg  :  XII,  109; 

fig.  2,  PL  I. 
Bascule  railway  bridge  on  the  Brunnsviken  channel,  near 

Stockholm  :  View  :  XII,  109;  fig.  3,  PL  I. 
Bascule  bridge  for  railway  and  road,   proposed  for  the 

Riddarfjard    (Stockholm)  :  Elevation  and  plan   :  XII, 

109;  fig.  4,  PL  II. 
Transporter  bridges  (proposed)  at  Danviken  (Sweden)    : 

Elevations  :  Plan  and  situation  plan  :  XII,  109;  fig.  5, 

PL  II. 
Swinging  bridge  of  75   meter  span   length  (proposed)  «\t 

Danviken  :  Elevation  and  plan  :  XII,  109;  fig.  6,  PL  II. 
Double  bascule  bridge  of  40  meters  span  length  with  roller 

sections  (proposed)  at  Liljeholmen  (Stockholm)  :  Ele- 
ction and  plan  :  XII,  109;  fig.  7,  PL  II. 
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—  Swinging  bridge  over   the  Trollhattan   canal    (Sweden)   : 

Elevation,  plan  and  section-   :  XII,  109;  fig.  8,  PI.  11. 

-  Double  bascule  bridge  with  a  fixed  axis  of  rotation  :  Ele- 

vation,  plan  and  cross  section  :  XII,  109;  fig.  9,  PI.  II. 

FOURTH  COM.MI  \u  ATIOX. —  Safety  of  navigation.  Lighted  buoys. 

Report  nr  IIL  by  BRAUN. 

-  Lighted    buoys    on    the    Pi  n»ian    coast  :    lighted    >iien 

buoy  <(  Stapelbank  »',  lighted  buoys  on  the  Ems: 
lighted  bell  buoy  at  the  «  Libben  »  (Riigen)  :  XII,  111: 
fig.  i,  2  and  3,  PI.  I. 

-  Lantern  with  light  focal  distance  of  150  nun..   incande<- 

cent  gaz  light  and  suspended  mantles;  sound  signals: 
bell;  ball  mechanism  :  XII.  111;  fig.  4,  5,  and  6,  PI.  II. 

—  Guide  buoys  at  the  end  of  Ihe  Eider  :  mirror  mechanism  : 

XII,  111;  fig.  7  and  8,   PI.  111. 

Report  //r  112,   hij  <'ol<mcl  J.  .1///././S. 

-  Safety  of   navigation   on    Ihe   "real    anierican    lake-.    Map 

of  the  lakes  :  XII,  112;  PI.  1. 

Typical  bulk  freight  vessel   used   for   iron   ore.   coal   and 
'    -rain  :   XII.   112;   PI.   II. 

-  Diagram  showing  growth  of  ve— els  on    Ihe   ureal   ame- 

rican  lakes  :  XII,  112;  PI.  II. 

Report  nr  113,  bij  G.  de  JOLY. 

-  Lighted   buoys   on   the  French   shore  :   Buoy    \\ilh   sub- 

marine bell;  Buoy  with  tail;  \vhi>lle  buoy;  special  buoy 
with  tail  :  XII,  113;  fig.  i  to  4,  PI.  I. 

—  Lighted  buoys  on  the  French  shore  ;  Plate  du  Raz  de  Sein 

(oil  gaz);  Trois  Pierres  (carbid);   Barnouic  (dissolved 
acetylen)  ;  XII,  113;  fig.   5  to  7,  PI.  I. 
The  «   Havre   »  lightship  ;  Longitudinal  section:  plan   of 
the  deck;  sections  :  XII,  113;  fig.  i  to  4,  PL  II. 

-  Unwarded  lightship  «  Grand  Blanc  »  :  Longitudinal  sec- 

tion: plan  of  the  deck;  sections  :  XII,  113;  fig.  5  to  8, 
PL  II. 
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Report  n1  116,  by  P.  VAft  BRAEM  VAN  VLOTEN. 

Lighthouses'  depot  at  Scheveningen  (Holland)  :  Plan  and 

view  of  the  buildings  :  XII,  116;  fig.  3,  PL  I  and  fig  i 

(annexe)  I. 
View  of  a  burner  with  artificial  silk  mantle  :  XII,   116: 

fig.  2. 
Incandescent  burner  by  pharoline  :  Plan  and  sections   ; 

XII,  116;  fig.  4,  PL  I, 
Curves  of  visibility  of  the  coast  lights  in  Holland   :  XII, 

116;  fig.  5,  PL'L 

Stone  masonry  lighthouse  tower  at  Kijkduin  (Holland)  : 
XII;  116;  fig.  6,  PL  II. 

Lighthouse  with  iron  tower  at  Schiermonnikoog  (Hol- 
land) :XII,  116;  fig.  7,  PL  II. 

Concrete  lighthouse  tower  at  Westhoofd  (Holland)  :  sec- 
tions and  details  :  XII,  116;  fig.  8,  PL  II. 


7  DAY  USE 

RETURN  TO  DESK  FROM  WHICH  BORROWED 


ENGINEERING  LIBRARY 
This  publication  is  due  on  the  LAST  DATE 
stamped  below. 


2  5M959 


RB  17-60m-12,'57 
(703slO)4188 


General  Library 

University  of  California 

Berkeley 


•YD 


U.C.  BERKELEY  LIBRARIES 


C02311S5M3 


i'.U 

WPRIMER1E 

» 

Tel.  65l;,40,  555,41.  65b,42 

1922    . 


